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y Used to be” 


The Superintendent of Motive Power of 
a large Eastern railroad said a few days 
ago that “Staybolts are not the problem 
they used to be — we use “Agathon Alloy 
Steel and broken bolts are rare.” » » » 
Agathon Alloy Steel Staybolts have high 
tensile strength, high resistance to vibra- 
tion and fatigue and high resistance to 
corrosion. » » » They definitely prolong 
staybolt life, reduce frequency of renewals 
and reduce staybolt costs. They increase 





Repablic Steel 





safety of modern high pressure boilers. 
» » » Likewise, *Toncan Iron for fire- 
boxes provides high resistance to corro- 
sion and safeguards against fire cracking 
at staybolts and rivets. Toncan Iron Fire- 
boxes extend firebox life in bad water 
districts and greatly reduce maintenance. 
» » » Investigate Republic Irons and 
Steels for locomotive service. They are all 
maintenance reducers on modern power. 
Address Department RG. » » >» » »» » 
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Accessibility of Principal Units a Feature of 


' Baldwin Diesel Switcher 





Top front view of Baldwin 660-hp. Diesel switcher 


Iw designing locomotive No. 62,000, a 100-ton Diesel- 
electric switcher recently completed at its Eddystone 
(Pa.) plant the Baldwin Locomotive Works paid par- 
ticular attention to the design and arrangement of en- 
gine and major assemblies so as to produce a locomotive 
in which all parts would be readily accessible. The ob- 
jective in this design was to develop a locomotive es- 
pecially suited to the conditions of switching service 
and one in which maintenance costs would be at a 
minimum. 

The basic feature of the design of the locomotive as 
a whole is the mounting of the engine, main and auxil- 
iary generators, engine radiators, cooling fans and 
traction-motor blower on a common subbase, thus as- 
suring accurate alinement. The subbase is an integral 
steel casting mounted on bolting lugs which are a part 
of the main underframe of the locomotive. A resilient 
composition cork-rubber pad is inserted between the 
subbase and the main underframe to provide protection 
against rail shock. 

This locomotive is powered with a recently-devel- 
oped design of De La Vergne 660-hp. Diesel engine 
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De La Vergne 660-hp. Diesel 
engine and Allis-Chalmers elee- 
trical equipment installed in 
Baldwin 100-ton switcher. The 
design and arrangement of en- 
gine and major assemblies 
make parts readily accessible. 
Maximum tractive force, 
63,600 lb. Speed at contin- 
uous rating is 5.7 m.p.h.; 


maximum speed is 45 m. p. h. 


and Allis-Chalmers electrical equipment. The basic de- 
sign, however, provides for the use of electrical equip- 
ment of other manufacturers, as specified by the 
purchaser. The locomotive operating alone, is designed 
to negotiate a curve of 50 ft. radius and, operating with 
a train, to negotiate a curve having a radius of 120 ft. 
The maximum speed is 45 m. p. h. The general char- 
acteristics of the locomotive are given in the table. 

Locomotive No. 62,000 will be used in the immediate 
future for demonstration service on a number of rail- 
roads. 


The De La Vergne Engine 


The prime mover is a De La Vergne Model VO four- 
cycle, solid injection, cold starting Diesel engine. It has 
a cylinder bore of 12% in., a piston stroke of 15% in, 
and is rated at 660 b.hp. at 600 r.p.m. 

A feature of this engine is the spherically shaped:com- « 
bustion chamber which is cast integral with the cylinder | 
head and is connected with the cylinder combustion space 
by a throat. The contour of the chamber and throat is 
such that air rushing in from the cylinder during the 
compression stroke creates a turbulence which induces 
a thorough mixing of the air with the atomized fuel. 

The fuel-injection equipment is of the Bosch type with 
an individual fuel pump for each cylinder and a spray 
valve which enters the side of each spherical combustion 
chamber. Direct combustion occurs in this chamber 
which is offset from the center line of the cylinder and 
is entirely surrounded. by water jacketing. This results 
in lower operating temperatures of valves, pistons, piston 


51 








rings and cylinder liners, complete combustion and ad- 
vantageous lubrication conditions. 

The offset position of the combustion chamber and 
the elimination of a central vertical spray nozzle permit 
the use of a large single exhaust and a single inlet valve 
for each cylinder. The use of two valves, instead of 
four, simplifies the valve gear and allows a shorter and 
more compact cylinder block, as well as more space for 
cooling-water circulation. 

The engine frame is a single rigid casting designed to 
obviate the necessity for through bolts or tie rods. This 
method of construction makes possible a very rigid and 
compact cylinder-block casting. Crankshaft-bearing sup- 
ports are attached to the engine frame. The upper and 
lower main bearing shells can be taken out while the 
engine is in place by removal through the crankcase 
doors. The compact cylinder block makes it possible to 
reduce the length of the crankshaft. 

Piston-ring grooves are cut in an aluminum-bronze 
collar cast in the aluminum piston. This harder alloy 
resists wear and lengthens the life of piston and rings 
as the grooves do not pound out of shape as in the 
softer metal of the piston body. The absence of a central 
spray nozzle in the cylinder head makes possible a flat, 
smooth piston top. Due to low operating temperatures 
of pistons and adjacent parts there is less expansion and 
tendency to bind. Therefore, piston diameters can be 
made closer to cylinder diameters, a feature which pre- 
vents excessive rocking of the piston as a result of piston 
and connecting-rod reactions. 

Cylinder liners are lapped into the cylinder block with 
a metal-to-metal fit. 

Engine speed is controlled by a Woodward variable- 
speed governor which is mechanically connected to the 
operator’s station so that the Diesel engine can be ad- 
justed to any required speed. 


Electrical Equipment 


The electrical equipment for this locomotive was fur- 
nished by the Allis-Chalmers Manufacturing Company. 
The main generator is driven direct by the Diesel engine, 
both being mounted on a common base as previously 
mentioned. The commutator shaft is connected to the 
engine by means of a self-aligning coupling. The gen- 






erator is both self-excited and .separately excited and 
is of the self-ventilated, interpole type, furnishing d.c. 
power to the traction motors at a maximum of 600 volts. 
The voltage characteristics of the generators are such 
that, with increasing current, the voltage is reduced so 
that the maximum current, under any conditions, is 
only equal to the maximum starting current of the trac- 
tion motors. 

The self-excited, variable-speed auxiliary generator 





Characteristics of Baldwin Diesel-Electric Switcher 
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mounted on the main generator shaft delivers full power 
at from half to full engine speed to all auxiliary motors 
such as those of the traction-motor blower, radiator fan 
and air compressor. It also provides current for battery 
charging. 

A traction-motor blower is mounted under the hood 
on the subbase casting. Air is delivered to an opening 
in the main frame which carries it to the two truck 
center pins. From there it is delivered to the traction 
motors. 

The control is arranged with the four traction motors 
connected in parallel. This simplifies the control circuits 
in that no transition from series to series parallel is 
required. With the parallel connection of traction motors 
the tendency for continued slipping of the wheels of the 
locomotive is reduced. 

The Allis-Chalmers automatic Servo field regulator is 
installed on this locomotive. This electro-mechanical 
device is a main-generator field-excitation regulator inter- 
locked with the Diesel-engine governor and connected 


A ‘close-up of the locomotive 
during construction with the hood 
removed showing power plant 
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The underframe is an_ integral 
steel casting in which are. con- 
tained the 500-gal. fuel oil tank, 
storage-battery compartment, sand 
boxes and motor air ducts 


to a resistor in the circuit of the separately excited field 
of the main generator. This device regulates the main- 
generator excitation, not as a function of the electrical 
conditions, but entirely through the governor of the 
Diesel engine. It automatically increases the generator 
voltage as the motor current decreases, so that the 
engine load is constant at all times within the operating 
range of the locomotive, regardless of the speed or 
tractive force. 

If one or more Diesel-engine cylinders become inoper- 
ative, the main-generator output is automatically reduced 
to correspond with the reduced engine output so that the 
engine is not overloaded. 

An electrical equipment box is located under the main 
frame between the trucks. It houses the equipment con- 
nected in the main power circuits along with the neces- 
sary wiring. The box has hinged doors on all four sides, 
making wiring and electrical devices easily accessible. 


Other Features of Construction 


The underframe of the locomotive is an integral steel 
casting in which are incorporated bolting lugs for the 
engine-generator subbase, 500-gallon fuel oil tank, stor- 
age-battery compartment, sand boxes, cab steps, traction 
motor air ducts, and housings for draft gear and truck 
center pins... Storage-battery compartments are easily 
accessible through trap doors for filling or replacing bat- 
teries. The interiors of the compartments are protected 
with acid-resisting paint. 

The four-wheel swivel trucks have integral cast-steel 
frames, incorporating air passages through the center 
pin and bolster to the motor inlet. The rolled-steel 
wheels are 40 in. in diameter. The journals are equipped 
with Timken roller bearings, but friction bearings can 
be used on a locomotive of this type if desired. The 
pedestal ways of the truck frame and boxes are lined 
with manganese steel and provided with oil pockets to 
lubricate the wearing faces. 

_A feature of the truck design is the provision for drop- 
ping a set of wheels without removing the traction motor 
from the axle. 

_ Uhe weatherproof engine hood is of steel plate, hav- 
ing removable top with sliding hatches and removable 
hinged doors alongside the engine and generator, giving 
access to parts requiring attention and possible replace- 
ment. The entire roof and sides of the hood can be re- 
moved if desired. The front section houses the radiators, 
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cooling fan and motor, traction-motor blower and the 
compressor compartment. 

The radiators are mounted vertically in the sides of the 
hood to prevent blanketing and insure a free circulation 
of air even though the front of the locomotive may be 
close against a box car or other high piece of equipment. 
The radiators have a capacity of 248 gallons of water 
and sufficient additional capacity to cool the engine 
lubricating oil. - Radiator-fan speed can be controlled by 
the operator who thus adjusts cooling-water temperature 
to suit outside weather conditions. 

Fuel is pumped from the tank in the main underframe 
by a geared pump driven by a %4-hp. motor to filters, 
mounted in the hood. After going through the filters, 
the oil passes into an auxiliary tank under the top of 
the hood. This tank holds 12 gallons and its purpose is 
to insure a supply of fuel for several hours’ operation in 
case of an accident to the fuel pump. Fuel is fed by 
gravity from the auxiliary tank to the engine pump, 
thence to the Bosch fuel pump and sprayed into the 
combustion chamber. 

An emergency hand pump is placed in the fuel-oil line 
between the main reservoir and the strainer to be used 
in the rare event that the motor-driven pump fails. An 
emergency fuel cut-off valve is installed on the loco- 
motive and can be actuated by either one of two handles, 
one located in the cab and the other on the outside of 
the frame. 

The steel cab is entirely lined and floored with cork. 
Doors are of pressed steel and window frames are of 
extruded aluminum. The entire locomotive, including 
engine, generator, traction motor, auxiliaries, lights and 
various accessories, is controlled from the cab. The con- 
trol stand i$ on the right side. The operator not only 
has clear vision directly in front of him on the right- 
hand side, but clear vision is also provided forward 
along the left-hand side by a suitable mirror. The hood 
is only 66 in. wide which gives excellent visibility. All 
doors and windows are weather-stripped and an auto- 
matic hot-water heater provides comfort in winter. Wind- 
shield wipers and awnings are regular equipment. 

The accessories used on this locomotive include the 
following: Miner A-22XB friction draft gear; Type E 
A.A.R. swivel-shank top operating couplers; bell with 
internal quick-acting bell ringer ; Pneuphonic horn; Sun- 
beam 12-in. round-case headlights built into cab and 
hood, respectively, and King top-operated sanders. 
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Fig. 1—Surface of the taper fit of a piston rod, enlarged about six 

times. A prolific cause of failures. Figs. 2, 3 and 4—Fractures caused 

by the rough finish of the taper fit of piston rods (enlarged about 
six times). 
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Failures of 


Locomotive Parts” 


THE finish of the taper fit of a piston rod is of first 
importance, and yet this is too frequently overlooked 
in these days of speed in production of repair jobs. Judg- 
ing from the number of failures chargeable to this cause, 
we can profit greatly by making it a subject of thorough 
study and research, and of a campaign of education in 
the repair shops and enginehouses. 

“ormerly there were occasional failures because of 
poorly made fillets, where the rod is enlarged for the 
taper fit in the crosshead. One instance was called to 
my attention where the roughing cuts left almost a series 
of steps between the shank of the rod and the taper fit. 
As a matter of fact, the life of this particular rod was 


* Part eight of an article which began in the May, 1936, issue. 
i Assistant test engineer, Canadian National Railways. 
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By F. H. Williams; 


just about two miles—the piston head then went out 
of the end of the cylinder. 

Today special attention is given to the finish of these 
fillets, with the result that failures at this point have 
practically disappeared. We cannot, however, be satisfied 
until the failures of all kinds are eliminated. The great- 
est progress can, of course, be made by tackling the points 
of greatest weakness. Many failures are caused by 
poor finish of the taper of the piston rod which fits into 
the crosshead. One type of such failures was considered 
in the preceding article of this series. It is true that 
there are now fewer failures in the taper fit than for- 
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merly, but we cannot be satisfied until conditions are 
improved to a point which will eliminate them entirely. 

An example of the kind of finish we do not want to 
have on the taper fit is shown in Fig 1. This is a mag- 
nification of about six diameters; the cutting tool made 
about 70 threads to the inch. There is no question but 
what there are hundreds of such rods in service. As a 
matter of fact, I have seen some shopmen who argued 
that this was a satisfactory and proper finish, yet there 
is little question in my mind but what it has been the 
cause of many failures. 

Several failures which were caused by cracks starting 
from such rough machining are shown in Figs. 2, 3 and 
4. It is rather startling to note the way in which the 
cracks follow along the tool marks. I have known in- 
stances where the crack followed the tool marks half 
way around the circumference of the rod. Aside from 
the failures of such poorly finished taper fits, it is doubt- 
ful if the fit in the crosshead is at all comparable with a 
smooth finished job. 


Improper Taper Fits 

A taper fit which was poorly finished and filed and 
which failed in service is shown in Figs. 5 and 6. This 
fracture started with a fatigue crack, the progress of 
which was at first slow. Quite obviously the finish is 
crude, and yet. I have seen worse jobs, which, needless 
to say, would not have come to my attention had they 
not been the cause of eventual failure. It will be noted 
in Fig. 5 that while the fatigue crack started from the 
surface, some distance from the keyway, the final break 
passed through the end of the keyway. That the finish 
of the hole which was drilled in the keyway was not 
above criticism, is indicated by the score marks which 
clearly appear on its walls. Let me emphasize the fact 
that the inferior workmanship above mentioned is not 
confined to any one shop or to any one road. Examples 
similar to those illustrated will be found in many places. 

A piston rod which disclosed several cracks in the 
taper fit and which was withdrawn from service before 
the rod failed, is shown in Figs. 7 and 8. The fatigue 
cracks are not very pronounced, but may be seen be- 
tween the daubs of paint. In all instances they followed 
the tool marks and undoubtedly would have resulted in 
a complete fracture in a very short time, had they not 
been discovered when the engine was being repaired. It 
will be noted that there were cracks about midway on 
the taper fit on both sides of the rod and that there were 
also cracks just ahead of the keyway. In the latter case 
the corrosion band shows clearly, and the cracks are 
undoubtedly due to a combination of tool marks and 
stress-corrosion. It will also be noted that the edges 
of the keyway are sharp, and not rounded as they should 
be. It is apparent, also, that the rod did not fit prop- 
erly, since the tool marks are practically rubbed out on 
part of the taper fit, but were affected very little, if at 
all on the lower part. 

The standard practice in our shops is now to fit the 
crosshead to a pin ground to the proper taper, and the 
taper fit on the piston rod to a sleeve. These gages are 
carefully checked and hardened, and it is thus possible 
to maintain a standard taper fit both on the piston rod 
and in the crosshead. As a result of this improvement 
there has been a marked reduction in failures. 

An interesting fracture is shown in Figs. 9, 10 and 
11. A close examination of the taper fit on the rod in- 
dicated rough filing of the surface. The fatigue cracks 
started from this rough finish, and to the left of the 
end of the keyway. The final fracture, however, passed 
through the keyway, as is clearly disclosed from Figs. 
10 and 11, which show the two fractured surfaces, male 
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and female. There may be some question as to whether 
the cause of the crack was the rough filing of the rod 
or stress-corrosion. It would appear, however, to be 
a combination of both of these causes, the file marks 
aiding the stress-corrosion and concentrating the stresses. 
Had the finish been smooth and the taper fit correct, 
the fracture would not have taken place where it did, 
but farther from the end of the keyway, as in those 
fractures which were considered in the preceding article 
of this series in the January, 1937, number. It is worthy 
of comment, also, that the keyway in question has 
sharp edges. 

Another break in the taper fit of a piston rod is shown 
in Figs. 12 and 13. Here, again, the surface was filed 
and the failures can be attributed to a possible combina- 
tion of fatigue cracks starting in the file marks, and 
stress-corrosion. This fracture is noteworthy because 
of the well-developed fatigue crack, the beginnings of 
which could readily be checked with markings on the 
finished surface. 

Another pronounced case of tool marks which even- 
tually caused the failure of a piston rod in the taper fit 
is illustrated in Figs. 14 and 15. Here we have the 
frilled fractured end, indicating that fatigue cracks 
started in several planes and then joined up as the frac- 
tures progressed. In order to give some idea of the 
way in which the break follows the tool marks on a 
badly finished piston rod, a greatly enlarged view of the 
broken end of a rod is shown in Fig. 16. 


Fig. 5—Fractured end of a piston rod through the taper fit. Fatig 
crack started on the poorly finished surface. The section through 
keyway indicates the rough finish of the drilled hole. Fig. 6—Si 
view of a broken piston rod, fracture of which is shown in Fig. 
Figs. 7 and 8—Cracks which were started on both sides of the tae 
fit of a piston rod are shown between the daubs of paint. Note 
corrosion band near the larger end of the taper. Figs. 9, 10 and | 
—A piston rod broken through the taper fit because of rough filig 
and stress corrosion. Figs. 10 and 11 show the two fractured surface 
Fig. 12—Fractured surface of broken piston rod shown in Fig. | 


Just how far should we carry this campaign against 
tool marks? It can hardly be said that the entire absence 
of tool marks would eliminate failures, for it must be 
recognized that there is a certain amount of work-harden- 
ing of the surface, due to its machining. The elimination 
of the tool marks, however, would undoubtedly insure 
much longer service. The smoother the surface and the 
less work-hardening we have in machining the rod, the 
better. We have a long way to go, however, before we 
can secure the sort of finishes that are desirable and until 
we can get the thorough co-operation of all of the 
mechanics involved. This is a matter of education. 

As an example, I reported that a certain job was being 
done too roughly and that tool marks were quite evident. 
As a result, the machinist reduced the feed from 70 to 
140 per inch. An examination of the finished surface 
showed that a sharp pointed tool had been used, leaving 
well-defined tool marks. On the other hand, if the 
machinist had ground the tool properly and increased 
the feed to 25 per inch, he would have gotten a much 
better finished surface. The point is that proper con- 
sideration must be given to the grinding of the tool and 
setting it at the right angles for the grade of steel upon 
which it is being used. 

As an appreciation of the importance of a proper finish 
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becomes more general, we find that the average life of 
piston rods is being lengthened. 

Many incidents could be cited indicating that many 
machinists and shop foremen do not have as full an 
appreciation as they should of properly machined surfaces. 

In the previous article I stressed the importance of 
undercutting on the taper fit, in order to lengthen the 


the roughing cuts can sometimes be seen in the finished 
surface. 

While it may seem a paradox, increased production 
results from good finishes, although not quite in the 
terms in which we ordinarily think of it in shop practice. 
The point is that if the job is rightly done in the first 
place, the part will remain in service much longer than 


NOTE SHARP EDGE 





LINE OF FRACTURE FIG. 


BPE RS Hae 





FIG.16 


Fig. 13—Piston rod broken through taper fit; apparently caused by a 
combination of file marks on the finished surface of the taper fit and 
stress-corrosion. Figs. 14 and 15—Fractured piston rod in which 
fatigue cracks started from several tool marks, finally joining as the 
break progressed. Fig. 16—An enlarged view of a broken piston rod, 
showing how the cracks progressed along the line of the tool marks 





life of the rod. It must be emphasized, however, that 
the finish of such undercutting must be of the best and 
that it is worse than useless if it does not have a properly 
polished finish with smooth fillets of the proper radii. 

In making the finishing cut on the taper fit of a piston 
rod it is necessary to have a proper groundwork or foun- 
dation. In other words, the roughing cut must not have 
badly torn surfaces and must not be too coarse. The im- 
portance of this is indicated by the fact that evidence of 
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otherwise. In the long run, therefore, the total amount 
of work required for a given part is greatly reduced. 

It may be difficult to realize, but the fatigue cracks do 
start from very small and apparently insignificant be- 
ginnings. It is said, for instance, that merely touching 
the surface of a polished test piece with your finger will 
change the result of the test. How much sooner, then, 
will a surface badly scored by a tool or file fail to give 
the service that was intended by the designer ? 
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Summary Tables of 


@w ruis and the three following pages the Railway 
Mechanical Engineer is presenting, for the first time, a 
tabulation of the characteristics of the Diesel engines 
designed for railroad service which are manufactured in 
the United States, as well as summary tables of the 
Diesel-powered locomotives, rail cars and streamlined 
trains in service at the end of the year 1936. The so- 
called power cars of high-speed light-weight trains, where 


>} Diesel Motive Power 





the body units are devoted exclusively to power plants 
or auxiliaries and are not permanently connected to the 
train by articulation are considered to be locomotives 


and are so listed. 


For the sake of consistency present names of engines 
and engine builders have been used throughout these 
tables irrespective of the dates on which the engines 


were installed. 


Characteristics of Railroad-Type Diesel Engines 








Name of Builder—American Locomotive Company, Diesel Engine Division 
General Offices, 30 Church St., New York City. Plant Location, Auburn, N. Y. 
























































Cylinders ' 
Two or Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion § 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp.—lb. system system 
300 4 6 Line 94x 10% 700 1,225 76 15,000 50 None be 
400 4 6 Line 9144 x 10% 875 1,530 81 15,500 38.8 None 
600 4 6 Line 124% x 13 700 1317 71 35,000 58.4 None ie 
: 660! 4 6 Line 12% x 13 740 1,600 73 27,000 41.0 None Cc 
900 4 6 Line 124% x 13 700 1,517 105 38,000 42.2 Supercharged Cc 
900 4 6 Line 12% x 13 700 1,517 105 30,000 33.3 Supercharged . 8 
1For rail car service. 
Name of Builder—Busch-Sulzer Bros.—Diesel Engine Company 
General Offices, St. Louis, Mo. Plant Location, St. Louis, Mo. 
4 Cylinders : 
| Two or ——. Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m, f.p.m. per sq. in. weight—lb. hp.—lb. system system 
1,600 2 8 Vv 1314 x 16 550 1,430 63.0 39,000 25 Cross e 
Approx. 
2,000 2 10 V 14 x 16 550 1,430 58.5 72,000 36 Cross-Roots Cc 
blower 
Name of Builder—Cooper-Bessemer Corporation 
General Offices, Mt. Vernon, Ohio. Plant Location, Mt. Vernon, Ohio. 
Cylinders ; 
Two or — Piston Mean eff. Scaveng- Injec- 
Horse four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp.—1l system system 
250 4 6 Line 8 by 10% 750 1312 85.0 9,800 39.2 None B2 
335 4 8 Line 8 by 1014 750 1312 85.0 12,500 37.3 None B2 
500 4 6 Line 101% x 12 750 1500 85.0 21,000 42.0 None B2 
660 4 8 Line 10% x 12 750 1500 85.0 26,000 39.4 None B2 
2Modified distributor system. 
Name of Builder—Cummins Engine Company 
General Offices. Columbus, Ind. Plant Location, Columbus, Ind. 
Cylinders 
Two or Piston Mean eff Scaveng- Injec- 
Horse- four Bore and speed— press. Ib Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m per sq. in weight—lb. hp.—lb. system system 
100 4 4 Line 4%x6 1,800 1,800 97.0 1,640 16.4 None B 
125 4 3 Line 7x10 1,000 1,670 85.4 4,645 37.1 None B 
14 4 4 Line 63% x9 1,000 1,500 86.3 5,400 38.5 None B 
15¢ 4 6 Line 44%x6 1,800 1,800 97.0 2,120 14.1 None B 
154 4 4 Line 7x9 1,000 1,500 87.8 5,400 36.1 None B 
16 4 4 Line 7x10 1,000 1,670 85.4 5,400 32.4 None B 
210 4 6 Line 63% x9 1,000 1,500 86.3 7,075 33.7 None B 
| 230 4 6 Line 7x9 1,000 1,500 87.8 7,075 30.8 None B 
250 4 6 Line 7x10 1,000 1,670 85.4 7,075 28.3 None B 
359 4 6 Line 10 x 12 500 EE 76.0 12,040 40.2 None B 
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Name of Builder—De La Vergne Engine Co. 
General Offices, Philadelphia, Pa. Plant Location, Eddystone, Pa. 













































































Cylinders ‘ 
Two or ——————-“—— Piston Mean eff. ; Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp.—lb. system system 
660 4 6 Line 12%x 15% 600 1,550 76.3 20,6003 31.2 None c 
3Includes oil pan, air and exhaust headers but no fly-wheel. 
Name of Builder—Electro-Motive Corporation (Subsidiary of General Motors) 
General Offices, La Grange, lll. Plant Location, La Grange, Il. 
Cylinders : 
Two or —- Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. pe ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp. a. system system 
600 2 8 Line 8x10 750 1,250 79.0 13,150 21.9 Through-Roots D 
lower 
900 2 12 Vv 8x10 750 1,250 79.0 17,900 20.0 — D 
ower 
1,200 2 16 V 8x10 750 1,250 79.0 21,550 18.0 Through-Roots D 
blower 
Name of Builder—Fairbanks-Morse & Co. 
General Offices, 900 South Wabash Ave., Chicago. Plant Location, Beloit, Wis. 
Cylinders : 
Two or OO Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp.—lb. system system 
120 4 6 Line 54%x7% 1,200 1,500 74.1 4,424 36.8 None ec 
160 + 8 Line 5%x7% 1,200 1,500 74.1 5,689 33..5 None c 
300 2 64 Line 5x6 1,200 i, "200 70.0 9,300 31.0 en c 
ower 
400 2 84 Line $x6 1,200 1,200 70.0 10,500 26.3 a _ 
lower 
750 2 54 Line 8x10 720 1,200 82.2 18,850 an.2 Cross-through Cc 
blower 
900 2 64 Line 8x 10 720 1,200 82.2 21,200 23.6 | > ee Cc 
ower 
1,200 2 84 Line 8x 10 720 1,200 82.2 25,900 21.6 Cross-through c 
lower 
4Opposed piston engine. ° 
Name of Builder—Ingersoll-Rand Co. 
General Offices, 11 Broadway, New York, N. Y. Plant Location, Phillipsburg, N. J. 
Cylinders 
Two or —_——_— Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp.—lb. system system 
300 4+ 6 Line 10 x 12 550 1,100 76.0 19,500 65.0 None Cc 
430 4+ 6 Line 10 x 12 750 1,500 80.2 16,500 38.4 None os 
575 4+ 8 Line 10 x 12 750 1,500 80.5 c 38.2 None < 
900 + 6 Line 1434 x 16 550 1,470 79.0 38,500 38.9 None c 
Name of Builder— Westinghouse Electric & Manufacturing Company 
General Offices, Philadelphia, Pa. Plant Location, S. Philadelphia (Lester), Pa. 
Cylinders { 
Two or a Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp.—lb. system system: 
265 + 4 Line 9x12 900 1,800 76.5 10,2555 3 None S 
400 + 6 Line 9x12 900 1,800 76.5 12,2205 30.5 None j 
530 4 6 Line 9x12 900 1,800 102.0 14,6005 ,6 27.6 See note 7 c 
800 4 12 V 9x12 900 1,800 76.5 24,8005 31.0 None Cc 
1,060 4 12 V 9x12 900 1,800 102.0 27,0005,6 2 See note 7 Cc 


5Includes flywheel, bedplate, muffler, intake strainers. 
6Includes air intake silencers. 
7Supercharged by Roots blower. 








Injection systems: 
A—Common rail 
B—Distributor 
C—Individual fuel pump 
D—Unit injector 
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Diesel-Electric Locomotives in the United States and Canada 





































































































Name of builder of Engines 
No. — — 
of Wheel Elec. Total Date in 
— Railroad units arrgt. Service Locomotive Engine equip. No. h.p. each weight Ib. service 
ee: sere 1 0-4-4-0_ Pass. Electro-Motive E. M. C. Gen. Elec. 2 900 258,400 1935 
St. Louis Car 
i 1 0-4-4-0_ Pass. Electro-Motive E. M. C. Gen. Elec. 2 900 258,400 1935 
; St. Louis Car 
m 1 0-4-4-0 Switch Alco Alco Gen. Elec. 1 600 203,000 1935 
; 1 0-4-4-0 Switch. Electro-Motive E. M. C. Gen. Elec. 1 600 194,700 1936 
2: 7 erie 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 120,000 1925 
1 0-4-4-0 Pass. Electro-Motive & E. M.C. Gen. Elec. 2 900 259,000 1935 
n. Elec. 
Belt Ry. of Chicago...... 1 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 300 216,000 1934 
— 1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 203,000 1934 
1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 203,000 1935 
1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 199,000 1935 
Boston & Maine.......... 1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 197,500 1934 
1 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 300 208,672 1934 
3 0-4—-4-0 Switch. Electro-Motive E. M. C. Gen. Elec. 1 600 197,580 1936 
— (Portland Term.)......... 3 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 196,000 1936 
Bush Terminal........... 7 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 117,000 1931 
Canadian National....... 2 4-8-4 Pass. Can. Loco. Wks. Beardmore West. 1,330 334,000 1929 
c 1 0-4-4-0 Switch. Can. Loco. Wks. West. West. 1 400 140,000 1930 
5 1 0-4-4-0 Switch. R. R. Co. Ing.-Rand Gen. Elec. 2 300 234,000 1932 
m Central Railroad of New 
aS REA ER eee 1 0-4—-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 120,000 1925 
Cheswick & Harmer...... 1 0-4-4-0 Switch. Baldwin West. West. 2 265 130,000 1933 
Chicago & North Western. 2 0-4-4-0 Switch Alco Ing.-Rand Gen. Elec. 1 300 130,000 1926 
1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1927 
1 0-440 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 300 216,000 1930 
Chicago, Burlington & : ; ; 
No sacaeetewceus 3 0-4-4-0 Switch. Midwest Cummins Gen. Elec. : 4 i a 
426, 1936 
es 2 1 Pass. Electro-Motive E. M. C. Gen. Elec: ( 1200 
2 0-440 Pass. Electro-Motive E. M. C. Gen. Elec. 2 900 222,520 1936 
Chicago Great Western... 1 0-4-4-0 Switch. Baldwin West. West. 1 800 228,400 1934 
2 0-4-4-0 Switch. Bethlehem West. West. 2 400 230,000 1936 
3 0-4-4-0 Switch. Electro-Motive EB. M.-C. Gen. Elec. 1 600 200,000 1936 
ani Chicago, Rock Island & 
Ree Ee 1 0-4-4-0 Switch Gen. Elec. Ing.-Rand Gen. Elec. 1 300 256,000 19304 
Delaware, Lackawanna & 
C= , RRR 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 132,700 1926 
n 2 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 248,000 19302 
2m 2 0-4-4-0 Switch. Gen. Elec. E. M. C. Gen. Elec 1 600 204,150 1935 
8 0-440 Switch. Alco Alco Gen. Elec. 1 600 204,000 1933-34 
6 04-40 Switch Gen. Elec. Ing.-Rand Gen. Elec. 2 300 204,000 1933-34 
BE clas stat erence eeu 1 0-440. Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1926 
2 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 2 300 233,000 1927 
1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1928 
1 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 800 230,000 1931 
Great Northern........ 1 0-4-4-0 Mixed Alco Ing.-Rand Gen. Elec. 2 300 209,500 1926 
Harlem Transfer (N. Y. 
co ROR AEE Fae 1 0-4-4-0 Switch “Alco Ing.-Rand Gen. Elec. 1 300 132,700 1926 
Hoboken Manufacturer’s 
eee sores 1 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 144,000 1928 
l 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 300 220,000 1928 
Illinois Central.........06 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 2 300 215,650 1929 
5 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 300 215,650 1930 
8 0-4-4-0 Switch Alco Alco West. 1 600 198,000 1934 
— 1 0-6-6-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 900 342,000 1936 
1 0-6-6-0 Switch. Gen. Elec. Busch-Sulzer Gen. Elec. 1 2,000 346,000 1936 
1 4-4-4-4 Switch. St. Louis Car ms ©. Gen. Elec. 2 324,000 1936 
Jay St. Terminal (N. Y. 
| Re depereta nea aes 1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 300 120,000 1931 
— Lehigh Vee... ..0%2+00% 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 123,000 1926 
1 0-4-4-0 Switch. Brill Alco Gen. Elec. 1 300 142,500 1927 
2 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 300 132,000 1931 
1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 202,000 1932 
c- 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 127,580 1932 
a Pee SS” aaa ear 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 2 300 203,300 1925 
1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 2 300 218,000 1928 
4 1 0-4-4-0 Switch. Baldwin West. West. 2 300 174,000 1928 
Midland Continental...... 1 0-4-4-0 Road Baldwin West. West. 2 265 144,000 1934 
Missouri Southern........ 1 0-4-4-0 — local Plymouth Cummins West. 2 250 130,000 1934 
3 } reight 
New York Central System. 1 4-8-4 Switch. Alco Ing.-Rand Gen. Elec. 1 750 300,000 1928 
—— 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 257,000 19283 
37 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 256,000 19303 
4 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 256,000 19303 
1 0-4-4-0 Switch. Gen. Elec. Buda Gen. Elec. 1 90 90,000 19334 
= 7 0-4-4—0 Switch. Electro-Motive E. M. C. Gen. Elec. 1 600 200,000 1936 
New York, New Haven & 
itis HGSttGNG «6. ssicn cds tea ee 1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 200,000 1932 
5 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 600 195,000 1936 
0-4-4-0 Switch. Gen. Elec. Cooper- Gen. Elec. 1 660 196,000 1936 
a Bessemer 
4 Northampton & Bath..... 1 04-40 Switch. and term- Baldwin West. West. 2 400 220,000 1932 
m i 
; 1 0-4-4-0 Switch. and term- Baldwin West. West. 400 220,000 1934 
i 
Pe ria & Pekin Union..... 1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 199,000 1936 
Phila. Beth. and N. E..... 1 0-4-4-0 Switch. Bethlehem E. M. C. West 1 900 204,000 1935 
a 1 044-0 Switch. Gen. Elec. Buda West 1 150 130,000 19334 
ee Ee 2 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1926 
4 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 133,900 1928 
South Buffalo Ry......... 2 0-4-4-0 Switch. Electro-Motive E. M. C. Gen. Elec. 1 600 200,000 1936 
Union Pacific..........++ 1! 1 Pass. Pull.-Std. E.M.C. Gen. Elec. {i A 334,440 1936 
11 1 Pass. Pull.-Std. E. M. C. Gen. Elec. 2 1,200 391,390 1936 
_ 2! 1 Pass. Pull.-Std. E. M. C. Gen. Elec. 2 1, 390,050 1936 
et a 11 1 Pass. Pull.-Std. E. M.C. Gen. Elec. 2 1,200 ,000 1936 
Notes: 
Two unit locomotive, each unit having two four-wheel trucks. 
 Oil-electric battery 3,000-volt trolley. 
Oil-electric-battery 600-volt third rail. 
Oil-electric-battery. 
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Diesel-Electric Rail Cars and Trains in the U. S. and Canada 







































































No. No. Builder of ——-————_, -—Engines Total 
Year of of No. of body. Elec. a ce weight, 
Railroad ordered Name of train cars trains units each train Train or car Engine ‘ equip. No. each Ib. 
Boston & Maine......cccceseseeee - 1934 Flying Yankee =e 1 3 artic. Budd | E.-M. C. Gen, Elec. 1 600. 218,917 
1934 occnsens eevee | rr ere ee St. Louis Car Ing.-Rand Gen. Elec. 2 400 221,000 
ee bias : ieee adssewaas St. Louis Car est. West. 1 950 221,700 
Maine Central ....... sme vena’ ERGO “eaavues ehitere ee pea Siankseniatoaace - St.Louis Car Ing.-Rand Gen. Elec. 2 300 218,000 
Canadian National .........seees. Sree eee Fe > | Seas eeteoacs eevee Ottawa Car Beardmore English 
oO. Elec. 1 200 102,000 
. R. R. Co. 
SOO | Siwslvaae ches 1 2 artic. —— Car Beardmore West. 1 400 188,000 
oO. 
x. & € 
WO. Je saise cake vas Wis hae - Wanbieier themes c. es Ps Beardmore West. 1 300 141,000 
. &. ‘Ca. 
BOOS: lake sedhae eee th BOGS “sassletatieeas Nat’l. Steel Beardmore English 
Elec. 1 200 100,000 
See cg aan Cass a ee ee Cc. C: & F. West. West. 1 350 142,000 
PRY iss aaa kana Bach eae niiteau dyes Nat’l. Steel West. West. 1 350 144,000 
THEM a Séiéiasscekne We ia) | Lendeeee ooteson Nat’l. Steel Beardmore West. 1 300 141,000 
mx. &. Ge. 
Chicago, Burlington & Quincy...... 1933 Zephyr 1 4 artic. Budd E.-M. C,. Gen. Elec. 1 600 266,0001 
1934 Twin Zephyrs 2 = 3 artic. Budd E.-M. C, Gen. Elec. 1 600 225,000 
1935 Mark Twain Zephyr 1 4 artic. Budd E.-M. C. Gen. Elec. 1 600 290,000 
0 ES pe eer er errr rrr TL 5a Ee  aeabacs awe : oe meer ee eevee. St. Louis Car West. West. 2 300 206,808 
Great Northern ......--.eeeeees os erp ee ree 1 me teeta ecccsccce’ St. Louis Car West. West. 1 400 147,780 
Seen. sau wdnagan Do. inter cco iatestaaseunaeaie Std. Steel West. West. 1 400 161,700 
Gulf, Mobile & Northern.........+. 1934 Rebel ; 2 3 non-artic. (ine A. C. F. Alco West. 1 660 373,200? 
cluding power 
unit) ? 
Illinois Central .........eeeeseceee 1934 Green Diamond i 5 artic. Pull.-Std. E.-M. C. Gen. Elec. 1 1,200 543,400 
New York, New Haven & Hartford. 1934 Comet . 1 3 artic. Good.-Zepp. West. West. 2 400 260,590 
Pennsylvania ........cccccccccccce ; ee. Seacseee ea Oo: ta sareaenuae amen Pull.-Std. West. West. 1 330 133,475 
ee rer eer res ee Oe - Gea nae eee 1 ia”  Sbhtkeaeeeaeees Bethlehem West. West. 1 300 138,400 
TeEe. 6.00. nbdeamaes ho sae. -bneneeewneesare Bethlehem West. West. 1 300 137,300 
J A re ‘ 1 ea’ - Labacnenn oma cext Budd Cummins West. 1 125 23,400 
ee ek Oe er ee errs oe ieee Sis erateaeuicis St. Louis Car E.-M.C. Gen. Elec. 1 600 156,126 
ee Note? i ie eta ... A.C. F-Brill West. est. 1 265 128,050 
ere inte Wah nih ‘averalapaeireacats -.. <A. C.F.-Brill West. West. 1 265 117,000 
Union Pacific ....... coccccceceese 1933 City of Portland ars 1 7 artic. * Pull.-Std. E.-M. C. Gen. Elec. 1 900 592,0005 








1 Four body units. ( ’ r 
2A seventh car provided for interchangeable service. 


Originally built as three body units weighing 219,000 Ib. ’ 
Weight includes power car and two trailers. 


®Cars originally built in 1927 as gas-electric; Diesel engines installed in 1936. 


‘ Originally six body units; one added, June, 1935. 
5 Weight of seven-car train. 








Diesel Engines in Locomotives, Rail Cars and Streamline Trains in the U. S. and Canada 
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First Sizable 


Equipment Market Since 1930 


@Prvers for motive power and rolling stock placed in 
the United States during 1936 showed a big increase 
over those placed during the preceding year. The 533 
locomotives constitute the largest number of orders 
placed since 1929 when 1,212 were ordered in the United 
States. The orders for 67,544 freight cars have not been 
exceeded since 1930 and are nearly 17 per cent more 
than total number ordered during the preceding five 
years. In the case of passenger cars, although the 307 





Table I— Orders for Locomotives of All Types Since 1918 


Year Domestic Canadian U.S. Export Total 
DE, Seis sccdeeeneeae 2,593 209 2,086 4,888 
Ee ee eee 214 58 898 1,170 
SS eee eer eee 1,998 189 718 2,905 
SA eee ree 239 35 546 820 
Ria ec. cw walemenda aia 2,600 68 131 2,799 
. ae ee ee 1,944 82 116 2,142 
NS arena be picts aim ales oie 1,413 71 142 1,626 
RD is ahaa ajinilh Raine Oars 1,055 10 209 1,274 
re Sosa big atales eae 1,301 61 180 1,542 
| Eee eye 734 58 54 846 
PRs 6 Saas u acme wens 603 98 27 728 
dic careia als’ @uticaeatetans 1,212 77 106 1,395 
ES ree 440 95 20 555 
Raa teurete tke ROE ene 176 2 28 206 
rs oe ae 12 1 (Export) 1 14 
SENN Da bemia aa Sia a niet sale 42 «in 7 49 
Re ee eer 182 os 17 199 
eee 83 27 15 125 
A EN hie aren 533 1 22 556 





ordered in 1936 marked a big increase over 1935, they 
did not equal the number ordered in 1934 or in 1930. 

Unlike the situation in the United States the Canadian 
orders were relatively small. Only one locomotive was 
ordered for service in Canada. The 271 freight cars 
ordered for service in Canada compare with 2,421 for 
which orders were placed in 1935, and the 10 passenger- 
car orders were also exceeded by the 16 during the pre- 
ceding year. 


Locomotive Orders 


In Table II is shown a classification, by types, of the 
locomotives ordered during 1936. Of the 498 locomo- 
tives ordered for railway service, 110 are of the 4-8-4 
type, 66 of the 4-6-4 type, 62 of the 0-8-0 type, and 61 
Diesel-electric locomotives. This indicates clearly the in- 
crease in the demand for the 4-8-4 type for high-capacity 





Table II — Types and Number of Steam Locomotives 
Ordered in 1936 


Railroad Industrial 
Type U. S. and Canada service Export Total 
MR Patines ok 56 acs ei eee ae 2 1 3 
0-6-( 7 5 oe 12 
ES errs ares a. 62 eS, = 62 
RR Sc tore arm vente co aa 9 -_ yr 9 
2-8-( eo én 5 5 
RS a Re tees 13 a% 5 18 
ES Rae ey ohare eae watt pe 1 Pa 
EE NAS SSR oe 10 ie a 10 
OE as See 40 sie 40 
BS ees sy) cs aad cain te am 2 A 2 
EES arene = tates 5 1 3 9 
re aes 66 oa 66 
Be er ok as eho ae 5 § 
ee PE a ee 110 110 
LS ee eee ee eee a 2 2 
2-6-6-4 17 17 
EN Re 9 9 
Fe eee ee 1 1 
Se eae 44 44 
UE ey eee 26 - a 26 
OE ee aoe 10 14 5 29 
RE eae 61 14 “ef 75 
Steam turbo-elec. ...... 1 1 





0 ee ee 498 36 22 556 
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Locomotive and freight-car or- 
ders in 1936 were the largest 
since 1929, although passen- 
ger-car orders during the past 
year were exceeded in 1934 
and 1930. Light-weight high- 
speed trains were an important 
factor in last year’s business 


passenger service and fast freight service. The table 
also brings out clearly the renewed popularity of the 
articulated types to meet the demand for expedited sched- 
ules in freight service over difficult lines. Orders for a 
total of 97 articulated locomotives, with five types of 
wheel arrangement, were placed last year. These are all 
single-expansion locomotives. 

Among the large orders placed during the year were 
50 4-6-4 type for the New York Central and 50 0-8-0 
type for the Pittsburgh & Lake Erie. The Chicago, Mil- 
waukee, St. Paul and Pacific ordered 30 4-8-4 type loco- 
motives for freight service, and the Union Pacific 20 
4-8-4 type locomotives for passenger service. Numerous 
orders for 10 or more locomotives of a single type were 
also placed by other railroads. 

Of the 61 Diesel-electric locomotives for which orders 
were placed during the year 15 were for road passenger 
service, six of 1,200 hp. capacity, three of 3,600 hp., two 





Table III — Orders for Freight Cars Since 1918 


Year Domestic Canadian Export Total 
Pao ck cs sos woke 114,113 9,657 53,547 177,317 
SRS ee err te 22,062 3,837 3,994 29,893 
Se, ee ayer 84,207 12,406 9,056 105,669 
PER ic ig kere cies Smek ae 23,346 30 4,982 28,358 
LL. 2S eee ape 180,154 746 1,072 181,972 
TRS Sick ow ec'sccbaeeks 94,471 8,685 396 103,552 
ere eee 143,728 1,867 4,017 149,612 
|. ae Ree oe eee” 92,816 642 2,138 95,596 
SR nr eee 67,029 1,495 1,971 70,495 
vt IE Res eee eR a 72,006 2,133 646 74,785 
PRG as 20s Snub os bee 51,200 8,901 2,530 62,631 
SS ER ee 111,218 9,899 3,023 124,140 
Re ictiok ideale wale 46,360 1,936 1,200 49,496 
WHER t os osc aenmesaae 10,880 3,807 151 14,838 
ene MERLE SR eigen eee 1,968 501 77 2,546 
a a ee 1,685 75 132 1,892 
ip REE RRS ie eee ae ae 24,611 12 1,323 25,946 
FO os ikp 2 55h cae ceo 18,699 2,421 110 21,230 
TOMS bck ee ote ewien 67,544 271 526 68,341 





of 5,400 hp., two of 3,000 hp., and two of 1,800 hp. The 
others are from 600 to 1,000 hp. capacity. A number of 
smaller capacity locomotives were ordered for industrial 
service. Among these were several gas-electric, one gas- 
oline and one propane-electric locomotive. With the ex- 
ception of one electric locomotive for freight service, 
ordered by the Pennsylvania, the electric locomotives 
were ordered for industrial or terminal service. 


Freight-Car Orders 


The number of freight cars ordered annually since 
1918 is shown in Table III. Of the total of 68,341 cars 
ordered in the United States and Canada, 67,544 were 





67 








Table IV — Class and Number of. Freight 
Cars Ordered in 1936 


r—— United States and Canada——_, 





Class Railroads Private Total Export 
SR Oe oe eee 1,224 15 1,239 re 
CNN wc cch cease ccs 10,039 475 10,514 
INE 8h ok dome a00'w-00 09.6 18,348 179 18,527 

HR—Covered hopper ....... 11 50 61 
R—Refrigerator .......... 1,000 6,397 7,397 Bi 
2 ES a rice 2 4,010 4,012 16 
MEO. Nadas: 6. <0icis bie’ sine 0° 18,367 < 18,367 500 

XA—Auto. box ............ 4,695 fe 4,695 - 
DE MN Sada ties iss evs 400 i 400 
N—Caboose ....,.......+. 123 a 123 ae 

Not classified ......... 2,430 50 2,480 10 
I ach canaein wéns 56,639 11,176 67,815 526 





for service in the United States. This may again be sub- 
divided into 56,639 ordered by railroads and 11,176 or- 
dered by private car lines or other non-carrier owners. 
Almost equal numbers of hopper and box cars were or- 
dered, and these two classes combined constitute approxi- 
mately 65 per cent of the total number of cars ordered 





Table V — Orders for Passenger Train Cars Since 1918 


Year . Domestic Canadian Export Total 
0 eee 9 22 26 57 
Chk s Sig Sipteies Ane 676 292 347 143 782 
MSs: Uren ches be Splenda aoe 1,781 275 38 2,094 
ERR SPs Seer are 246 91 155 492 
eee oS ak as «4.6 2,382 87 19 2,488 
ES A 2,214 263 6 2,483 
es Se a oad heal 2,554 100 25 2,679 
DEY Grate Leibe oGa wanes 2,191 50 76 2,317 
ES els ee are 1,868 236 58 2,162 
MEROCeL Co hars a elendisie sa 1,612 143 48 1,803 
SSUES para ee 1,930 334 29 2,293 
RRS eee 2,303 122 33 2,458 
SEER a ee 667 203 15 885 
ER Sita diel ela lwiorr go a a'o & 11 11 21 43 
A anne igri 39 vs me 39 
TES ahnGie wa Goede oe 6 

__: NEMA F SG ee 388 - 15 403 
PU ss ckasetos<daaceee 63 16 ee 79 
Bs kel occ cuska's.aialarhie saan *307 10 as *317 


*Includes 102 body units of articulated or partially articulated trains. 
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by the railroads. Only two of the 4,012 tank cars or- 
dered during the year were on railroad account, while 
1,000 refrigerator cars were ordered by railroads and 
6,397 by private car lines. 

Among the large orders for freight cars were those 
placed by the Chesapeake & Ohio for 7,350, of which 
4,000 are hoppers; the Norfolk & Western for 6,100, 
of which 4,500 are hoppers; the Southern Pacific for 
4,975, of which 1,750 are double-sheathed box cars; the 
Chicago, Burlington & Quincy for 4,800, and the Atchi- 
son, Topeka & Santa Fe for 3,585. Of the 67,544 cars 
ordered for domestic service in the United States, 14,290 
—about 21 per cent—were placed with company shops 
by 27 railroads or private car lines. Included are pri- 
vate car lines who regularly build part or all of their 
own equipment. 


Passenger-Car Orders 


While the 307 passenger cars ordered during 1936 
was more than three times the number placed during the 
preceding year, it was still less than the number ordered 
in 1934. Included in the 307 cars are 102 body units of 
articulated or partially articulated trains. The Jargest 
orders were placed by the New York, New Haven & 
Hartford and the Union Pacific, each constituting 50 
units; those of the New Haven all were coaches while 
the Union Pacific order was for 40 coaches and five 
articulated diners consisting of five dining-room body 
units and five kitchen body units. The latter road also 
shared in the order for two 14-car trains of partially 
articulated equipment with the Southern Pacific and the 
Chicago & North Western. 

The order placed with its own shop for 37 passenger 
cars, constituting coaches, mail, express, parlor, dining 
and tap-room equipment, also numbers the Chicago Mil- 
waukee, St. Paul & Pacific among the roads placing out- 
standing orders during the year. 


Bureau of Locomotive Inspection 


Tue annual report of John M. Hall, chief inspector, 
Bureau of Locomotive Inspection, to the Interstate Com- 
merce Commission,. marks the completion of a quarter of 
a century of federal control of locomotive inspection. 
This twenty-fifth annual report shows the improvement 
in the condition of steam locomotives and deaths and acci- 
dents resulting therefrom since February 11, 1911, when 
the Locomotive Boiler Inspection Act became obligatory 
upon the carriers. Although authentic records do not 
show the number of casualties caused by defective boilers 
and their appurtenances prior to the passage of the act, 
the first annual report in 1912 showed that 91 persons 
were killed and 1,005 were injured in accidents involving 
locomotive boilers. As a result of federal inspection the 
number of persons killed and injured were reduced to 10 
and 80, respectively, in 1936. In 1917 the act was 
amended to include the entire locomotive and tender, and 
was amended later to include all locomotives regardless 
of the source of power. During the period from 1912 to 
1936 there were 717 persons killed and 8,771 injured as 
a result of failures of locomotive boilers and their appur- 
tenances. It is interesting to note that if the casualties 
had occutred at the same rate throughout this period as 
they occurred during the first year in which the act was 








Twenty-fifth annual report 
shows an increase in accidents 
but a decrease in the number 


of employes killed and injured. 


effective there would have been 2,275 persons killed and 
27,125 injured. 


Steam Locomotives 


The total number of steam locomotives inspected by 
the bureau during the past fiscal year ending June 30, 
1936, was 97,329, of which 11,526 or 12 per cent were 
found defective. This compares with 11,071 defective 
locomotives in the year ending June 30, 1935, and 10,713 
in 1934. The number of locomotives ordered out of 
service in 1936, 1935, and 1934 were 852, 921, and 754, 
respectively, which figures compare with the low of 527 
in 1932. The locomotives ordered out of service in 1936 
represent a reduction of 7.5 per cent under the number 
ordered out of service in 1935. 

The number of defects found in 1936 totaled 47,452, 
which compares with 44,491 in 1935 and 43,271 in 1934. 
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The number of defects in 1936 represents an increase of 
approximately 7 per cent over 1935. A total of 209 
accidents were reported in 1936 as against 201 in 1935, 
an increase of 4 per cent. However, the number of per- 
sons killed fell to 16 in 1936 from 29 in 1935, a decrease 
of 44.8 per cent, whereas the 29 killed in 1935 was an 
increase of 21 or 314.3 per cent over 1934. The number 
of persons injured in 1936 totaled 215, as against 267 
in 1935, and 223 in 1934. The 1936 total represents a 
decrease of 19.5 per cent from the number in 1935. The 
total of 231 casualties in 1936, when there were 209 acci- 
dents, compares with the low of 165 casualties in 1932, 
when there were 145 accidents. Compared with the first 
year in which the Boiler Inspection Act was effective, the 
1936 report shows a reduction of 96 per cent in the num- 
ber of accidents, a reduction of 89 per cent in the number 
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Relation of defective steam locomotives to accidents and casualties re- 
sulting from locomotive failures 


of persons killed, and a reduction of 92 per cent in the 
number of persons injured. 

During the year 12 per cent of the steam locomotives 
inspected were found with defects or errors that should 
have been corrected before the locomotives were placed 
in service as compared with only 8 per cent in 1932. As 
noted previously there was an increase of 7.5 per cent in 
the number of locomotives ordered out of service and an 
increase of 7 per cent in the number of defects found. 
A comparison of the number of defects found over a six- 
year period together with the itemization of these defects 
is shown in one of the tables. 


Boiler Explosion 


soiler explosions caused by crown sheet failures con- 
tinue to be the source of most of the fatal accidents. 
There was a decrease of three accidents, a decrease of 
13 in the number of persons killed, and a decrease of 52 
in the number of persons injured from this cause, as 
compared with the previous year. Eight persons were 
killed in such failures; this represents 50 per cent of all 
fatalities that occurred during the year. Eight persons 
were injured in accidents caused by crown-sheet failures ; 
this represents 3.7 per cent of all injuries that occurred 
during the year. 

Other boiler and appurtenance accidents, including the 
failure of a side sheet due to overheating caused by negli- 
gence in not washing the boiler as often as water con- 
ditions required, resulted in the death of two persons and 
the injury of 72 persons. 


Extension of Time for Removal of Flues 


Applications for extensions of time for removal of flues 
as provided for in Rule 10 totaled 1,115. Of these 92 
were rejected, 75 were given extensions for a shorter 
time than requested, 124 were granted after defects found 
were repaired, 28 requests were cancelled, and 796 ex- 
teisions were granted for the full periods requested. 
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Other Types of Locomotives 


In 1936 there were 3,118 locomotives other than steam 
inspected of which 252, or 8 per cent, were found defec- 
tive, and 11 ordered out of service. This compares with 





Condition of Locomotives Found by Inspection in 
Relation to Accidents and Casualties* 


Per cent of Number 
Fiscal locomotives of Number Number 
year inspected locomotives Number of of 
ended found ordered out of persons persons 
June 30 defective of service accidents killed injured 
nS eee rT Le 65.7 3,377 856 91 1,005 
SRSA 44.4 2,027 425 13 467 
De acentacee 46 3,637 690 20 764 
eR 40 3,281 574 22 660 
EE A: 31 2,539 488 28 517 
Sa 24 1,725 419 30 463 
a 21 1,490 356 19 390 
TOO * ciba sence 16 1,200 295 13 320 
oe) ere 10 688 230 16 269 
EE 8 527 145 9 156 
| ECO 10 544 157 8 256 
a ee 12 754 192 7 223 
ae 12 921 201 29 267 
RE: wacen ~ ssiere 12 852 209 16 215 


* The original act applied only to the locomotive boiler. 





1,620 units inspected in 1935 of which 146, or 9 per cent, 
were found defective and five were ordered out of serv- 
ice. The number of casualties resulting from accidents 
involving locomotives other than steam was nine in 1936, 
eight in 1935 and one in 1934. No deaths due to defec- 
tive equipment have occurred in the past six years. 
Changes or modifications in some of the rules for in- 
spection and testing of locomotives other than steam be- 
came effective on May 1, 1936. These changes were de- 
signed to clarify the applicability of certain rules to the 
various types of heating equipment involved and to re- 
duce the fire hazard incident to the use of liquid fuels, 
particularly the fuels used in internal-combustion engines. 
Special hazards accompany the use of equipment 
driven by internal-combustion engines due to the volatil- 





Front-end steam pipe that failed while the locomotive was hauling a 
passenger train at a speed of approximately 45 m.p.h. 
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ity and inflammability of the liquid fuels. There were 
eight fires from this case recorded in the past year; four 
of the fires caused personal injuries, but all may have re- 
sulted in major disasters had it not been for fortunate 
A circumstances. 

The principal causes of these fires are overflowing 
through fuel-reservoir vent pipes or carburetors when 








Number of Steam Locomotives Reported, Inspected, 
Found Defective, and Ordered from Service 





Parts defective, inoperative Year ended June 30— 
or missing or in violation =; oe ~ 
of rules 1936 1935 1934 1933 1932 1931 
1. Air compressors ..... 740 733 660 474 417 481 
ye ee ae eee 74 74 127 51 54 60 
3. Ash pans & mechanism 79 94 87 40 69 81 
MII diva Bah wp. ic-6'5 5% 13 10 6 21 13 10 
5. Blow-off cocks ....... 236 283 289 210 144 191 
6. Boiler checks ....... 356 413 407 293 214 263 
yf eS”: | 383 395 372 296 220 430 
8. Brake equipment .... 2,480 2,449 2,326 1,696 1,645 1,923 
9. Cabs, cab windows and 
a ea 1,638 1,273 1,342 1,183 851 1,484 
10. Cab aprons and decks. 450 368 343 309 262 415 
1 ear ee 166 142 129 121 162 211 
12. Coupling and uncoup- 
ling devices ......... 65 73 54 67 85 98 


13. Crossheads, guides, pis- 
tons, and piston rods.. 1,056 1,086 1,100 773 763 856 
$4.-Crowe Walt: .65. 0. 63 75 77 67 50 96 


15. Cylinders, saddles, and 

steam chests ......... 1,717 1,547 1,491 1,084 841 1,265 
16. Cylinder cocks and rig- 

| +» ae iY 605 627 654 374 376 411 
17. Domes and dome caps. 114 94 105 76 45 83 
A ee ee ee 513 423 401 318 325 568 
ae ee 451 414 480 357 371 * 640 


20. Driving boxes, shoes, 
wedges, pedestals, and 


ON NEE Re 1,712 --1,573.. AA72 - 1080 821 925 
21. Firebox sheets ....... 295 343 356 246 235 341 
ae ae 178 173 203 150 120 187 


23. Frames, tailpieces, and 
braces, locomotive .... 997 


,006 951 669 611 740 


24. Frames, tender ...... 113 124 128 80 86 105 
25. Gages and gage fittings, 
ata i cons obi s ak.0: 257 27 212 145 156 192 
26. Gages and gage fittings, 
oS Sr 350 320 289 258 214 324 
yf Ee. es 579 480 384 388 330 415 
{ 28. Grate shakers and fire 
i kaw Se CA ae 400 394 404 245 288 410 
2D. BIOMEROINES 66 ciicicciscce 502 464 377 363 382 562 
i} 30. Injectors, inoperative. . 40 39 33 20 31 55 
q 31. Injectors and _  connec- 
i SD RE Ra 2,085 2,035 1,909 1,357 1,168 1,815 


= 


32. Inspections and _ tests 
not made as required... 9,005 8,344 8,173 6,358 a 4,862 
269 


it 33. Lateral motion ...... 404 389 351 
1a 34. Lights, cab and classi- 
ye ee eee 78 81 79 76 55 77 
He 35. Lights, headlights .... 251 257 218 169 119 180 
if 36. Lubricators and shields 255 191 215 157 119 176 
He SF. BENE FINBB. ccc e cece: 237 241 247 232 166 318 
: 38. Packing nuts ........ 508 527 491 419 402 523 
H 39. Packing, piston rod 
and valve stem ...... 1,133 906 833 592 444 706 
40. Pilot and pilot beams.. 178 152 174 123 145 160 
41. Plugs and studs ..... 236 167 242 151 176 182 
42. Reversing gear ...... 463 414 390 254 202 299 


43. Rods, main and _ side, 
crank pins, and collars 2,093 1,826 1,670 1,327 1,256 1,520 
103 3 63 61 























44. Safety valves ....... 125 100 5 
IONE «oo cacsdieeases 678 779 697 376 289 314 
46. Springs and spring 
ne eres 3,008 2,765 2,854 2,122 1,851 2,161 
47, Sauist hose ......200. 134 113 107 93 96 184 
a Ss SE 279 140 285 219 181 293 
49. Stay bolts, broken .... 520 512 455 368 552 938 
50. Steam pipes ......... 526 463 489 338 285 512 
51. Steam valves ........ 227 212 267 193 143 226 
es SPUG oka 6k Kees Arc 615 640 567 498 622 676 
53. Tanks and tank valves 877 913 862 600 587 732 
54. Telltale holes ........ 127 102 93 90 108 151 
55. Throttles and _ throttle 
WOES ok vik nica icee ss 760 733 639 448 434 574 
56. Trucks, engine and 
NE cS savas ect 861 811 898 664 648 714 
57. Trucks, tender ...... 1,108 1,120 918 747 766 1,059 
58. Valve motion ........ 824 799 784 640 520 497 
59. Washout plugs ...... 714 79 776 623 599 815 
60. Train-control equipment 6 4 8 4 13 9 
61. Water glasses, fittings 
and shields ....... ee 951 907 716 676 955 
OS ROP ters 790 697 734 580 603 750 
63. Miscellaneous — signal 
appliances, badge plates, 
brakes (hand) ....... 608 563 572 423 325 418 
Total number of de- 

CUE oes as se Cebee 47,453 44,491 43,271 32,733 27,832 36,968 
Locomotives reported ....49,322 51,283 54,283 56,971 59,110 60,841 
Locomotives inspected ....97,329 94,151 89,716 87,658 96,924 101,224 
Locomotives defective ....11,526 11,071 10,713 8,388 7,724 10,277 
Percentage of inspected 

found defective ....... 12 12 12 10 8 10 
Locomotives ordered out of 
aaa ee Aes kaa Ee a 852 921 754 544 527 688 
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the reservoirs are being filled due to lack of proper means 
to indicate the height of fuel in the reservoirs or to in- 
attention on the part of persons performing the filling 
operation, flooding of carburetors when the engines are 
in operation, and inability to control the engine speed 
due to unsuitable throttle mechanism or defective speed 
governors, 

The report states: “If fires are to be avoided, it is 
incumbent upon the carriers to see that all practical 
mechanical safeguards are provided and maintained in 
good operating condition, and that all who are charged 


_ 


Result of a fire in a rail car 


with the duty of filling the reservoirs be fully informed 
as to the proper and safe procedure and the results that 
may accrue through inattention or carelessness.” 


Specification Cards and Alteration Reports 


Under rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 164 specifi- 
cation cards and 3,732 alteration reports were filed, 
checked, and analyzed. These reports are necessary in 
order to determine whether or not the boilers represented 
were so constructed or repaired as to render safe and 
proper service and whether the stresses were within the 
allowed limits. Corrective measures were taken with 
respect to numerous discrepancies found. 

Under rules 328 and 329 of the Rules and Instructions 
for Inspection and Testing of Locomotives Other Than 
Steam, 578 specifications and 96 alteration reports were 
filed for locomotive units and 538 specifications and 182 
alteration reports were filed for boilers mounted on loco- 
motives other than steam. These were checked and 
analyzed and corrective measures taken with respect to 
discrepancies found. No formal appeal by any carrier 
was taken from the decisions of any inspector during ‘he 
year. 
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EDITORIALS 





Photographers, 
Attention! 


We experimented a bit on the Gleanings page in our 
September, October and November, 1936, numbers, 
but if the innovation was noted at all it did not bring 
any reactions to the editorial sanctum. There must be 
among our readers a considerable number who use the 
camera discriminately to bring out artistic and unusual 
subjects and effects. An apprentice on the Northern 
Pacific, for instance, made a unique night picture of 
the head end of a passenger train, which we used in 
September; a “shot” of the Blue Comet, with techni- 
cal information as to the exposure, appeared in Octo- 
ber, and a rather interesting study of a group during 
the noon hour at the Readville, Mass. (not Conn.), 
shops of the New Haven, was used on the Gleanings 
page in November. How about it, photographers? 
Have you similar studies that you would like to sub- 


mit for use in our pages? 


Apprentices 
On Tour 


“To see at first hand the operations of a number of 
the most outstanding railway and private industrial en- 
terprises and thus broaden their general knowledge, a 
group of thirteen railway (Victorian) apprentices left 
Melbourne last month on a seven-days educational 
tour of New South Wales.” 

Thus reads in part an item in “The V.R. (Victorian 
Railways) News Letter.” Victoria and New South 
Wales are adjacent states in Australia. It would ap- 
pear that a reciprocal arrangement exists for the inter- 
change of visits of the railway apprentices of these two 
states, and that in this instance the Victorian appren- 
tices were guests of the New South Wales Railways 
Department. The students in the group were selected 
because of the high standard of their work during their 
two-years apprenticeship. What a wonderful oppor- 
tunity for these particular young men and for the rail- 
roads involved, as well! 

The American railways owe much to the old-fash- 
ioned boomer mechanic, who, after he became a jour- 
neyman, moved about the country from job to job, 
gathering experience, until he finally settled down, al- 
though some of them never could be content to remain 
too long in one place. With their widely varied ex- 
periences they could be depended upon to do most any 
kind of a job in an emergency, and do it well. 

Today, as one of our readers recently pointed out, 
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conditions are such that the boomer mechanic has prac- 
tically entirely disappeared and the younger mechanics 
normally have little opportunity to broaden their ex- 
perience beyond that of the plant in which they serve 
their time. Something should be done to fill this gap. 
Visits to other shops (railway and otherwise), at- 
tendance at conventions and expositions, special school 
and technical training during apprenticeship, thorough 
instruction in shop practices under well qualified teach- 
ers—these are some of the measures that may be adopt- 
ed to give the broader and more comprehensive training 
which is necessary. 

It is high time, is it not, now that the railroads are 
getting back on their feet, that special attention be 
given to these matters; otherwise the railroads, and 
the other industries as well, will suffer greatly in the 
days to come because of inadequately trained workers. 


Replacing Machine 
Tools In Kind 


The statement, made at various times in the past, is 
now being repeated by those who should know better ; 
namely, that railroads generally have shops full of obso- 
lete machinery and do not realize, or at least admit, 
the economies which may be effected by replacing these 
machines with modern tools. It is said that most 
machine foremen and tool foremen are men of middle 
age and past who have grown up in their local shops 
and know little of the productive capacities of machines 
other than those used on their own railroad. In proof 
of this assertion, the instance is cited of three worn-out 
turret lathes recently replaced by three new machines 
which were, however, definitely specified of a design 
outmoded over ten years age. 

The only reason for giving space to this account is 
to deny it as an unjust reflection on railway shops and 
railway managements. It is not true that railway shops, 
particularly those being operated today, are full of obso- 
lete machinery and largely officered by men unfamiliar 
with the possibilities of modern machine - practice. 
Doubtless individual instances may be cited in support 
of the statement, but, in this case, the exception does 
not prove the rule, any more than it did when a survey 
of modern machine tool manufacturers’ plants some 
years ago disclosed the surprising fact that some of 
their own shop machinery was 40 years old or more. 

Of course, the real reason that railway shop machine 
conditions are no better than they are is that, roughly, 
30 per cent of railway mileage is in receivership and 
it is often exceedingly difficult for local shop superin- 
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tendents and foremen to get authorization for new 
maintenance tools which involve a charge to capital 
expense. To say that they don’t know what they need, 
however, is, in general, manifestly unjust. 

With this background statement, the admission may 
well be made that, in spite of a considerable purchase 
of railway machine tools last year, and more in pros- 
pect for 1937, there are few, if any, shops not handi- 
capped by the presence of some machines which can 
be replaced, with a saving of at least 30 per cent on 
the investment. Few shop foremen and tool super- 
visors are so well posted that they can not increase their 
knowledge by visiting other railroad and industrial 
shops. Few higher railway officers are so keenly aware 
of the possibilities of modern machine tools that they 
cannot well afford to re-study the last machinery budget 
request by the superintendent of motive power and put 
back some of those tools which were lopped off. 


Air-Conditioning 
Research 


The value of well organized research on the part of the 
railroads as a whole is no more clearly demonstrated 
than in the remarkable study made last year by the Di- 
vision of Equipment Research of the Association of 
American Railroads on air conditioning of passenger 
cars. The individual railroads and the Pullman Com- 
pany have for several years been experimenting with 
and studying this problem, with the result that on Oc- 
tober 1 of last year there were 8,031 air-conditioned 
passenger cars in the United States and Canada. Sev- 
eral different types of apparatus were in use, and these 
were in various stages of development, since the first 
installations in railroad service were made only a very 
few years ago. 

Railroad officers have felt keenly the need for accu- 
rate data as to the costs and performances of the dif- 
ferent types of apparatus; indeed, without such infor- 
mation it is impossible intelligently to select that type 
of equipment which will function most successfully -un- 
der the conditions prevalent on a particular railroad. 

Recognizing this need and the importance of prompt 
action, the Association of American Railroads, through 
its Division of Equipment Research, laid out a com- 
prehensive plan of research and went forward aggres- 
sively to achieve its objectives. Not a few experts 
acquainted with the problem smiled cynically when 
they heard of these plans and predicted it would be 
years before worthwhile information could be assem- 
bled and digested. They did not know L. W. Wallace, 
the head of the division, or the calibre of those associ- 
ated with him. Representatives of the railroads and 
of the railway supply manufacturers rallied to the task, 
giving freely of their knowledge and assistance. As 
the result, a summary report of last season’s tests has 
already been published, and engineering reports will 
follow shortly. 
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Certain important facts and principles have already 
been established, and plans are being made to follow 
up other troublesome problems which remain to be 
solved. Changes have already been made in some of 
the installations in service and improvements are being 
made in the design and operation of new equipment. 

Some idea of the immensity of the progress already 
made may be gained from the fact that thorough road 
tests were made of air-conditioned cars on 31 railroads, 
involving 594 cars, 5,200 hours and 240,000 car-miles. 
Laboratory tests were made of 15 air-conditioning sys- 
tems and six drive mechanisms; 14 cars were tested 
in the hot room. The analysis of costs is based on an 
experience record in 1935 of 1,608 cars with a total 
car mileage of 178,259,768. Comments were recorded 
from 5,453 passengers in cars under road tests, the 
exact conditions prevailing when each of these state- 
ments were made being a matter of record. 

These facts may well be kept in mind in studying 
the results recorded in an article elsewhere in this is- 
sue. The point is that such prompt and comprehen- 
sive results are available only where co-operative re- 
search on a large scale can be conducted under strong 
central direction and leadership. There are many other 
pressing problems in the mechanical department 
awaiting similar treatment. 


Hot 
Boxes 


Under the above title, one of the most comprehensive 
recent discussions of the causes and effects of hot jour- 
nal boxes was presented by C. B. Smith, engineer of 
tests, Boston & Maine, at the December meeting of the 
New England Railroad Club. As Mr. Smith clearly 
pointed out, hot boxes may be primarily a mechanical- 
department responsibility, but they are of concern to 
the operating department, because of possible upset 
schedules ; to the traffic department, because of delayed 
deliveries of commercial lading ; and to the maintenance- 
of-way department, because they may result in broken 
journals and derailments, with attendant damage not 
only to equipment, but to the track structure. 

Admittedly, most of the immediate causes of hot 
boxes are initiated in terminal yards where corrective 
measures must first be applied. While the actual num- 
ber of hot boxes in proportion to the number of jour- 
nals in service is exceedingly small, the aggregate num- 
ber of hot boxes on each railroad, as well as on rail- 
roads as a whole, is a very substantial figure, and hot 
boxes constitute a large item of expense, due to dam- 
aged equipment, interrupted operation and frequent 
damage claims for delayed delivery. 

With the main conclusions in Mr. Smith’s paper, 
there can be no disagreement: namely, that, under the 
prevailing system of handling cars equipped with con- 
ventional journal bearings, hot boxes cannot be entirely 
avoided ; that hot boxes can be minimized only by the 
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constant vigilance of an adequate force of inspectors 
and journal-box packers to cover all cars in all trains; 
that excessive car impacts in switching must be avoided 
and journal packing reworked where necessary before 
trains leave terminals; that, since unfavorable condi- 
tions do not always cause hot boxes, inspection forces 
are sometimes encouraged to take a chance and not 
provide adequate inspection and servicing when time is 
limited ; that, even when properly serviced before leav- 
ing a terminal, journals will sometimes become hot, due 
to hidden defects; that, if hot-box prevention methods 
are confined to “the best that can be done under pres- 
ent conditions,” the problem will remain acute and 
probably again be passed on to the next generation to 
solve. 

Considerable worthwhile discussion followed the read- 
ing of Mr. Smith’s paper, one of the speakers most 


favorably received being Ralph Hammond, road fore- _ 


man of engines, New York, New Haven & Hartford, 
who startled his audience by saying that he believed in 
hot boxes, i.e., hot fireboxes. Mr. Hammond referred 
to earlier days of railroading when a freight train com- 
ing down a hill “put you in mind of a comet with hot 
boxes on each side,” and when, as a “hogger” with a 
long train, his practice was to start out of the terminal 
and get the train going as fast as he could so that all 
defective boxes would get hot quickly and the cars could 
be set out all at one time. Mr. Hammond said that 
while hot boxes have decreased substantially since the 
early days, they still constitute a serious problem, partic- 
ularly on long trains operated at high speeds. 

The most prevalent source of difficulty seems to be 
waste grabs which are said to cause from 55 to 80 per 
cent of hot boxes. This quite strongly suggests the 
immediate need of the operating department taking 
steps to avoid, insofar as possible, excessive shocks to 
trains and cars, not only in road service, but, partic- 
ularly, also in terminal handling. 

There are several seasons why “the best that can be 
done under present conditions” will pass the problem 
of hot boxes on to the next generation for solution. In 
the first place, present conditions include the waste- 
packed journal box with its bearing which, though 
highly developed as to uniform load distribution and 
ease of renewal, is disturbed in its position on the jour- 
nal with relative ease under conditions of shock and 
depends upon a none-too-certain source of oil supply. 
In other words, as long as a touchy device is to be 
dealt with its successful operation must depend upon 
eternal vigilance. But the capacity for eternal vigilance 
is far from being a universal human quality. In the 
second place, since the touchiness of the journal bear- 
ing arises at several points,.a campaign of vigilance 
directed toward one point which seems to cure one 
epidemic of hot boxes is ineffective in preventing the 
next since the cause is slightly different. 

The remarkable improvement in the reliability of 
journal operation which has taken place during the 
past fifteen or twenty years is the result of reducing 
to a minimum the uncertainties of journal-box condi- 
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tions by the development of systematic attention. The 





uncertainties which still remain, and, no doubt, will as 
long as the present type of journal bearings are in use, 
are sufficient to insure that the problem will continue 
indefinitely to be one requiring special attention. The 
supervisor who can most shrewdly estimate the arrival 
of the moment when vigilance with respect to any detail 
of journal-box attention is relaxed nearly to the danger 
point and who can then inspire a renewal of that wan- 
ing vigilance throughout his organization is the one who 
will have the best records of journal performance. 


Twenty-five Years of 
Federal Inspection 


The annual report of Chief Inspector J. M. Hall of 
the Bureau of Locomotive Inspection to the Interstate 
Commerce Commission for the year ended June 30, 
1936, marks the completion of a quarter of a century 
of Federal locomotive inspection. Prior to February 
17, 1911, when the Locomotive Boiler Inspection Act 
became obligatory upon the carriers, it was common 
practice to keep locomotives in service when they were 
known to be in bad condition, thus subordinating the 
making of needed repairs to the requirements of power 
demands. In many instances locomotives were con- 
tinued in service until failure occurred, resulting in the 
death or injury of the engine crews. 

The twenty-fifth annual report of the Bureau of Loco- 
motive Inspection, abstracted in this issue, shows that 
10 men were killed and 91 were injured during the 
fiscal year ended June 30, 1936, as a result of failures 
of locomotive boilers or boiler appurtenances, whereas 
in the annual report for the year ended June 30, 1912, 
it was reported that 91 men were killed and 1,005 were 
injured. In the first year during which the Locomo- 
tive Inspection Act was effective 6,968 locomotives were 
held out of service for repairs. This number was re- 
duced to the low figure of 527 in 1932. 

The wisdom of the policy of Federal locomotive in- 
spection is illustrated by the improved conditions of 
locomotives during the past twenty-five years and the 
reduction in the number of fatalities and injuries from 
locomotive accidents. The expressions “That’s good 
enough,” “Hurry up and get her out,” and others of 
similar character have for the most part been aban- 
doned, especially with respect to defects which might 
result in disasterous accidents. 

However, the latest annual report shows that 16 
persons were killed and 215 were injured, in locomotive 
accidents, of which 10 deaths and 91 injuries were di- 
rectly attributed to boiler or firebox failures. It is 
the conscientious duty of every railroadman who is 
responsible for repairing or inspecting locomotives to 
aid in reducing such accidents. No locomotive should 
“go” with defects which have the remotest chance of 
causing failure. Or would that be the millennium? 
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Shopman Disagrees 
with Mr. Williams 


To THE EDITOR: 

Was much interested in the comments on Mr. Wil- 
liams’ articles on scratches and their results, appearing 
in recent issues, and perhaps it is well to permit a metal- 
lurgist to wander around the shop with a microscope 
occasionally. However, after carefully reading several of 
these articles, one of our foremen recently remarked: 

“T have been in charge of the piston job for 23 years 
and have seen all sorts of fillets made on the piston- 
rod crosshead ends, and have only seen one break in that 
part of the rod, while hundreds have developed cracks 
between the end of the keyway and the largest part of the 
taper. There is a thread cut on the other end of the rods, 
about two inches of deliberately made grooves one- 
eighth of an inch deep and one-eighth of an inch apart, 
and I have seen but a few break there. So it appears to 
me that the slight tool scratch complained of is more or 
less just so much ‘hooey.’ I have seen most carefully 
ground crank pins break about one inch in the wheel seat 
in less than two years after being applied, while others of 
the same type, size, and service, applied just as the 
lathe tool left them, were running until they were re- 
moved as being down to the limit. Also thousands of 
crank pins trued up in the roundhouses by means of 
portable crank pin truing devices, every one showing tool 
marks, but never yet heard of one breaking unless in a 
wreck.” 

These articles are likely to get the mechanical and 
non-practical officers of the railways worked up to a 
point where each man who leaves a slight tool mark or 
scratch on his work will have to be taken out of service— 
then what? A WESTERNER. 

(This letter was received just as we were going to 
press and so Mr. Williams has not had an opportunity 
of seeing it. Interestingly enough, however, his. article 
in this number is concerned with the type of piston-rod 
breaks in the taper fit, to which reference is made in 
the letter —The Editor.) 


Maehinist Objects to Carrying 
Mieroscope in His Kit 


To THE EprTor: 

The series of articles by F. H. Williams, published in 
recent issues of the Railway Mechanical Engineer, deal- 
ing with material failures, has been the cause of much 
discussion and argument in our vicinity. Machine-shop 
men particularly have not hesitated to express their 
opinions, and while agreeing with him in some of his 
failure analyses, they do take exception to some of his 
statements. 

In one article particularly he states that with a tool 
properly ground with the correct clearances and set cor- 
rectly, a fillet can be turned perfectly smooth without 
leaving any scratches or tool marks. I wonder how long 
ago he tried this? With the kind of steel that axles 
and crank pins used to be made from, it was no trick, 
but with our present-day alloys I believe it would tax 
even Mr. Williams’ ingenuity — although he might use 
the best grade of high-speed tools—to grind or set a tool 
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that would not crater and leave a scratch that a micro- 
scope would not uncover. 

The railroad on which I am employed is continually 
going to considerable expense in developing tools that 
will cut without scratching—no filing allowed, our in- 
spection being very rigid. Recently a piston rod was 
condemned because of the fillet adjacent to the crosshead 
fit having faint tool marks, although I have yet to see a 
rod break at this point. The fracture generally occurs 
just inside the crosshead. Piston-head fits and fillets 
are also carefully machined to a mirror finish; then we 
deliberately cut a sharp-cornered thread for a nut on 
the end, but they never break there. 

Driving axles are received from the steel manufac- 
turer rough-turned; same have been turned with %-in. 
feed, in appearance like a shallow thread. We turn and 
grind the wheel fit and journal; fillets are polished; the 
center is left just as received from the manufacturer, 
_ the fracture invariably occurs just inside the wheel 

t. 

In my experience, the majority of fractures occur 
in driving axles, crank pins and piston rods at the point 
where heavy external pressure is applied, and judging 
from a paper read by a research engineer. at a meeting 
of the American Society of Metals at Cleveland, others 
have had similar experience. Parts of this paper read 
as follows: 

“No. 1. A press fit reduces the fatigue strength of 
an axle to less than half the strength of a similar axle 
not assembled by a press fit. 

“No. 2. Surface rolling of the axle at the sections that 
are subjected to pressure practically restores the full 
strength.” 

All this, to say the least, is confusing to the ordinary 
mechanic. Mr. Williams says that tool marks are the 
cause of the fracture; the research engineer says it is 
a result of external pressure. Possibly it is a combina- 
tion of both. 

Rolling would be a fine solution for the machine shop 
man if we could be allowed to do it. Tool marks and 
scratches could be rolled in to the extent that a micro- 
scope would hardly uncover them, but everyone knows 
that they are just rolled in and not rolled out. | 

Assuming that Mr. Williams is right in that tool 
marks or scratches are the primary cause of fatigue and 
that the research engineer is also right in that external 
pressure reduces the fatigue strength, is it not only fair 
that the steel manufacturer and metallurgist should 
assume some of the responsibility and develop a steel 
that will eliminate the necessity for a microscope as 
part of a machinist’s kit? Pressure fits with the present 
designs we are compelled to use; in my opinion all fail- 
ures that occur inside the fit are pure and simple ma- 
terial failures. 

MACcHINIST 


[“Machinist” has apparently overlooked the fact that 
Mr. Williams has placed much emphasis on stress-cor- 
rosion and the part it plays in failures. Indeed, he has 
quite frankly stated in several instances that it was 2 
question as to which cause—stress-corrosion or poor 
finish—was more largely responsible for a given failure. 
The metallurgist has done wonders in improving the 
materials used in car and locomotive construction. Ap- 
parently the finer and stronger he makes them, the more 
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susceptible they are to fractures starting from rough- 
nesses on the surface finish. Can he be expected to 
meet “Machinist’s” specifications in the last paragraph 
of the letter ?—Editor] 


Is This 
A Car Foreman? 


To THE EpiTor: 

In an endeavor to enlighten our inquiring roundhouse 
foreman, I will enumerate a few of the qualifications that 
are insisted upon before one is considered for this highly 
important position, 

First, he must be a gentleman, as defined by Webster. 
He must also be educated for he is confronted with the 
task of building, rebuilding and maintaining our luxur- 
ious passenger cars, with their intricate air conditioning, 
water raising, high-speed brakes, heating systems and 
rocking-chair riding qualities, as well.as mail cars manned 
by much more exacting men than his tallow pots ; he must 
also know how to repair or rebuild any car owner’s car 
in accordance with A. A. R. rules and owner’s standards, 
rendering bills for such repairs in line with those rules ; 
he must be conversant with loading rules covering all 
classes of lading (roundhouse foremen excepted) ; he 
must have full knowledge of the I. C. C. laws covering 
all kinds of equipment, even engine tenders. 

Our good friend the roundhouse foreman should not 
confuse work in the car department with his in the round- 
house where he hands some white slips to his nut splitters 
and after the work is completed calls a crew to run the 
engine up and down by the roundhouse to see if it will 
stay together and then with the aid of the traveling engi- 
neer and six extra oil cans, try to make the next terminal. 

The average car foreman has many crafts under his 
supervision, such as carmen, painters, tinners, pipefitters, 
acetylene and electric welders, blacksmiths, copper- 
smiths, upholsters, patternmakers and a few machinists, 
and he usually finds the latter are very nice fellows and 
really willing to learn after he has them under his guid- 
ing hand a few months. As a suggestion to master me- 
chanics, it may be well to consider machinists with car 
department experience for future roundhouse foremen, 
as they really know what it is all about. 

A Car ForeMAN 


Metallurgists Too Much 
For Shop Inspector 


To THE Eprror: 

The series of articles on locomotive failures by F. W. 
Williams, which has been appearing in your paper, is of 
exceptional value to the inspector whose duties are to 
investigate and report all failures and their causes, but 
the problem is how far we can go economically with fine 
finishes that will stand microscopic inspection. 

Perhaps I can illustrate my meaning better by relat- 
ing my experience at a metallurgists’ meeting which I 
attended a few years ago. Having a couple of hours 
before train time, three of us barged into the meeting, 
although I confess it was more to kill time than anything 
else. It was about zero outside and comfortable and 
warm inside, which was the execuse one of my com- 
panions gave for going to sleep. However, my curiosity 
was greater than my powers of understanding and I 
managed to keep awake, although most of the proceedings 
and speeches were no clearer than mud. 
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I did start to get interested in the pictures, however. 
They showed pieces of steel magnified several hundred 
times, illustrating fine hair checks in different places, the 
speaker explaining the cause. Eventually one speaker, 
about six feet six inches tall, every inch of which 
looked the scholar, showed several pictures of what we 
assumed were different pieces of steel with the hair 
checks in different places, and then abruptly finished the 
discussion and me at the same time by saying, “Gentle- 
men, these are pictures of the same piece of steel and the 
reason the check shows in different places is because the 
pictures are taken with different machines, and the 
machine has not yet been perfected that will magnify 
so many times clearly.” After this I gave up and joined 
my companions in sleep. 
INSPECTOR 

[Mr. Williams has not yet seen this letter and it is only 
fair to say that most of the photographs which have been 
used with his articles show magnifications of only a few 
diameters.—Editor ] 


In The 
“Wee Sma’’’? Hours 


To THE EpiTor: 

Like a good many others, I enjoy reading the stories 
of railroad life written by Walt Wyre for your paper, 
and, no doubt, a good many are true stories of actual 
happenings. The trials of the day foreman, general fore- 
man and the car foreman are many, I will admit, but the 
following lines should be food for thought for the pen 
of our friend Mr. Wyre. 

While I agree that stories of the three foremen Mr. 
Wyre has so far written about are true to life around 
most any terminal, the man who really has tough prob- 
lems is the last man usually thought of, and I speak of 
the night roundhouse foreman at any division point. He 
is the man who does the finishing up and is always oper- 
ating with less help than he needs. He is the man at 
night that deals directly with the operating department 
and the dispatcher, and regardless of whether an engine 
is wanted for an extra or to double-head a regular train, 
or if the snow plow is wanted, the wrecker, or possibly 
a car brassed, the night foreman must handle these items 
in addition to getting his regular work done, for the 
general foreman and the car foreman are home asleep. 
Possibly one car inspector is around with more cars to 
look over than he can get to. 

To start with, before his promotion to foreman, the 
average night foreman was considered a good nut split- 
ter by his master mechanic, and thus he was in due time 
recommended for promotion; and the first thing he 
learned, when taking over the night job was that he 
must be the judge not only of the machinist’s work, but 
of the boilermaker’s, pipeman’s, electrician’s and all 
others’, including the stationary fireman’s. All the func- 
tions to which a man is usually assigned in the daytime 
become a personal matter for the night foreman, as he 
won’t have a man for every job. It is a wéll-known 
fact that every accessory to the roundhouse, such as the 
coal chute, water-treating plant, turntable, water tanks, 
etc., always picks out some time after sundown to fail. 

So I say to you, Mr.:Editor and Mr, Wyre, while you 
are giving out sympathy for the others, go to any large 
roundhouse some night and follow the night foreman 
around from 6:00 p.m. to 7:00 a.m. and I know you will 
learn some real railroading problems, and see them 
handled right now. 

NicHt ROUNDHOUSE FOREMAN | 
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The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month, Here are a few that 
have strayed in during recent weeks. 


Gleanings from the Editor’s Mail 











Improve All Services 


Another point the railroads might consider is improving all of 
their services as best they can, rather than concentrating on one 
or two trains—and letting the balance of their trains suffer by 
comparison. After all, one “super” train cannot possibly bring in 
all of the revenue on a railroad, and cannot cover all points, so 
why not try and spread out the money to make the’ other trains 
as attractive as possible? 


**Finished’’ Apprentices 


Now that business has started to increase and apparently 
promises to become heavy, the railroads are seriously handicapped 
by the lack of experienced men. Despite the statistics on unem- 
ployment, a sufficient number of experienced men is not available 
and “finished” apprentices are hopeless. Because of greed for 
profit, or in the interest of increased production for low rates of 
pay under union agreements, apprentices on some railroads are 
required to serve four years finding out how to do not more than 
three or four operations. When such apprentices have “finished” 
their four years they do not-have the required experience or 
ability, they have little or no confidence and are totally unfit to 
assume the responsibilities required of a mechanic. 


Model Railroad Nuts 


You, no doubt, are aware of the hobby of model railroading 
and how it is spreading over the country. This is playing a really 
important part toward an era of good feeling to the American 
railroads. It is interesting to note that each of these enthusiasts 
has a special reason for the particular model he makes or pur- 


chases. Where the hobbyist chooses a certain railroad to model, 
he may be a stockholder, he may like the road’s passenger service, 
or he may like the appearance of the motive power. One leading 
manufacturer in his line of business was won over because he 
liked the clean way both passenger and freight locomotives were 
kept. Naturally he favors this road when he travels and, above 
all, with his shipments. The model railroader soon learns many 
fine points of railroads. They can soon pick out the faults in the 
make-up of a passenger train; their enthusiasm is not very high 
for the road that insists on operating day coaches behind Pullman 
cars, especially the observation type of Pullman. They are aware 
that operating conditions make it more economical, nevertheless 
the fine touch is lost. Incidentally, there are many thousand 
travelers among these model “bugs” that do not want to see the 
open-end observation Pullman pass into history. 


How Big Is A Foreman? 


One of the greatest things that come to me is in having a 
foreman who is broad and big enough to carry the responsibility 
of his department when failures arise, and not try to shift the 
responsibility on to others who come under his charge. Much 
has been said regarding the roundhouse foreman. I believe that 
the most successful roundhouse foreman is the one who will meet 
the men who operate the locomotives with a smile and is ready 
and willing to co-operate with them in the little things that they 
ask. I realize that if the mechanical department; from the super- 
intendent motive power to the roundhouse foreman, has the full 
co-operation and. good will of the men who operate the locomo- 
tives, they will surely be successful, as these men can either 
make them or break them. In order to do this the heaviest 
responsibility falls upon the roundhouse foreman, who must meet 
and greet them with a smile and always be ready and willing to 
listen to their complaints. Even though you may know that these 
complaints do not amount to a great deal, the men who are trying 


to express them do feel that they are very important and if you- 


fail to listen to them, they feel very much hurt. Therefore, in 
order to be a successful roundhouse foreman, you have to listen 
patiently to many things that are very boring. 


Merchants Express of the 
Delaware, Lackawanna & 
Western.—Photographed at 
West Summit, N. ]., by 
Thomas T. Taber 
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Car Foremen and Inspectors 
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Interior view of the shed showing facilities for sand-blasting car roofs 


Sand-Blasting Operations 
At Burnside Shops 


Sand-blasting operations on Illinois Central passenger 
cars are performed in a special shed adjacent to the pas- 
senger car shop at Burnside (Chicago), Ill. This shed, 
150 ft. long by 20 ft. wide by 23 ft. high, comprises a 
wooden frame with sides extending nearly to the sheet 
metal roof, having one end leading into the car shop and 
the other end open. The shed covers one track, and is 
equipped with double-side scaffolds 36. in. and 10 ft. 
high, respectively, on which operators may stand while 
sand-blasting the sides and the roof. 

suitable supply of sand is carried in drier and stor- 
age cars just outside of the shed in which the sand is 
properly dried. and screened. The storage car is tilted 
to sive gravity feed to one end from which the sand is 
fed under manual control into a 22%-in. by 54-in. tank 
set vertically in the ground. After the filler plug is closed 
and air pressure applied to this tank, the sand is raised 
through a 1%-in. pipe into a 40-in. by 60-in. tank also 
set on end and designed to hold the sand in readiness for 
blasting operations. There are three of these 40-in. by 
60-i1. tank units; also one large reserve tank for sand 
and another large reserve tank in the shop air line to 
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avoid fluctuations in air pressure when multiple sanding 
operations are being carried on. 

Each of the 40-in. by 60-in. tanks has an opening on 
top for the escape of air while being filled with sand. The 
sand drops from the bottom through a pipe connection to 
a sand-mixing valve in which sand and air are mixed as 
they pass at 70-lb. pressure into the air-delivery hose. 
The amount of sand delivered to the air stream is gov- 
erned by the air pressure and the size of the hole through 
which sand is fed to the mixing valve. Good results are 
secured by making this a 9/16-in. hole drilled in a remov- 


able plate which may be substituted for a plate with a 


larger or smaller hole if required by special conditions. 
Two other valves govern the air pressure on top of the 
sand and in the hose. 

A 1¥-in. standard sand-blast hose is used, the service 
life secured being about three months. Standard 1%-in. 
air hose couplings are employed, also a 1%4-in. by 34-in. 
or ¥%-in. reducer coupling, dependent upon the nozzle- 
size required for the best results. Straight nozzles, 20 
in. to 50 in. long, are used, the %4-in. size being more 
economical for sand-blasting small parts. The best cut- 
ting action is secured when directing the sand against the 
part being cleaned at an angle of about 45 deg. The 
hardest material to cut is the enamel on vitrified hoppers. 
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Particular precautions are taken to assure the safety 
and good health of the sand-blast operators. The men 
receive monthly physical examinations and are employed 
on this work only for four-month periods. The latest 
type of protective hood is provided for the operators, 
clean filtered air being supplied to the hoods at a pressure 
of about 5 lb., adjustable by means of a needle valve. The 
hose is attached to the man’s belt in such a way as to 
take the weight off his head. 


Preparatory Work Necessary 


The kind of preparation necessary in getting cars ready 
for sand-blasting depends upon the type of car and nature 
of work being done on it. All cars are stripped and 
passed into the sand-blast shed on their own trucks. The 
easiest job is an all-steel car which may be sanded inside 
and out without special protection. If the car interior 
does not require sanding, a spare set of convas-equipped 
sash is applied in place of the regular glazed sash to 
protect the interior. Composite interiors which require 
sanding of the metal ceiling have the wood deck molding 


Right—Car due for extensive conversion 
job ready to enter sand-blast shed 


shed at Burnside 
Illinois Central 


Below—Sand-blast 
shops of the 


shielded with canvas. Exterior sanding is performed by 
one man working simultaneously on each side of the car 
or on each side of the roof. For overhead sanding, the 
weight of the relatively long and heavy hose is carried 
by a pulley on a guy wire, there being one wire on each 
side of the shed. When working on both sides of the 
car or roof at the same time, the sanding operations are 
staggered to avoid one man interfering with the other, 
Underframe parts and trucks are sand-blasted by the 
ground men. After the car is completely sanded, it is 
blown out, pulled, and the accumulated sand shoveled 
up and returned to the storage car for re-use until the 
cutting edge is reduced too much for efficient sanding. 


Cost of Sand-Blasting 


In many instances, some of the elements of cost in 
sand-blasting operations are overlooked and the result is 
that railroad men quote figures which are too low and 
which prove misleading regarding the real cost of this 
important work. As would be expected, the actual cost 
of sand-blasting depends primarily upon the type of car, 
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Sand-blast unit used in cleaning small car parts outside the shed 





Sand-blast tanks and equipment outside the shed 


its condition and the amount of reconditioning work 
being done on it. The car size, amount of interior metal 
finish, window area and condition of the underframe and 
trucks as regards corrosion all are important factors. 
Referring to the tables, it will be observed that the 
sand-blasting of a typical Illinois Central baggage car 
cost $121.45, including all elements of cost, and sand- 
blasting a typical coach cost $87.36. The largest single 
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element of cost in the baggage car is for sand-blasting the 
inside of the car, including the ceiling, and the next 
largest item is for sand-blasting the heater coils, guards, 
ventilator collars, handrails, etc. In the coach, the largest 
single item is for sand-blasting the roof, and the next 
largest is for cleaning up after sand-blasting. The cost 
of air, steam and electricity is included in the 20 per 
cent allowance for shop expense. 





Cost of Sand-Blasting Baggage Car 
Parts Sand Blasted Hours Labor Mat’l. Tetal 


Trucks, springs and equalizers ..... 18% $8.80 ro $8.80 
Inside of car, including ceiling ..... 75% 32.29 aM 32.29 
Outside of car and roof ........... 55 23.87 “om 23.87 


Heater coils, guards, locker, ventilator 
collars, center castings and hand- 











SUEY asic hw Seok Ghs cand Lb ed gis kee 70 30.27 e 30.27 
New panels .......... etscecessces 5% 2.53 se 2,53 
2 battery boxes and equipment box.. 5 2.58 ace 2.58 
Generator castings *...cicsccsecscoce 2 .87 = -87 

al Se SROOE So aikic's.6-co: 0b 9 Se 233% $101.21 a $101.21 
ae 20 DEE: COE MOD CRIES 0 con. 0 5's ha dpedislecciccau® 20.24 
Ce SUR 2 Sina cee sawp he ohh e665 eee Low ores $121.45 


Cost of Sand-Blasting Coach 





Parts Sand Blasted Hours Labor Mat’l. Total 
Generator castings .........++-++++% 2 $.92 ne $.92 
Trucks and springs ............+¢. 14% 6.93 a 6.93 
MOG oi. casa cece AOR ATT He eyo 38% 18.46 ie 18.46 
Cee OE NOW 65 52. oc inis Scie oben 27% 12.40 a 12.40 
pO a SE SESS Sra ee eee 24 11.29 oe 11.29 
Clean up after sand blast ........ 41 17.40 17.40 
Battery, WORGS oo... ces sccceeenss 3% 1.60 mal 1.60 
New patches, window. stops and watér 

Collar StONS ...2. cei ccccescoccce % 3.80 4 3.80 
pe eS ee er 159% $72.80 we $72.80 

Plus 20 per cent shop expense ..........-seeceeeeeeees 14.56 

ae No SES SCE POR SSG EAR $87.36 









Machine for 
Dismantling Triple Valves 


The triple valve dismantling machine shown in the 
figures has sufficient power for the removal of nuts, caps, 
and retarding devices (on the K type triple) and can be 
used to dismantle a triple valve completely in two min- 
utes. Power is supplied by a 2-hp., 1,800-r.p.m. motor 
geared to a shaft equipped with a friction spring release 
clutch which is in turn connected through a universal 
joint to a telescopic spindle. 

The triple valves are held by two cylinders mounted on 
the frame. The ends of the cylinders, shown as XX 
in the drawing, are drilled and counterbored to fit over 
the triple-valve exhaust-port bosses, and drilled to a 
depth sufficient to prevent contacting the pipe plugs 
which are screwed into the exhaust-port threads. The 
left-hand cylinder is stationery, while the right-hand 
cylinder is fitted with a plunger operated by a straight- 
air brake valve. 

When dismantling a triple valve, the valve is placed 
between the plungers at XX with the check-case plug 
resting on a wooden block set in the center of the table, 
and with the cylinder cap pointing towards the operator. 
The operating valve is then placed in an open position 
which causes the plunger to move out of the right- 
hand cylinder, thus clamping the triple valve between the 
plunger and the left-hand cylinder. The valve can be 
turned so that either the cylinder cap or the check-case 
bolts are in position. The proper socket wrench, dimen- 
sions of which are shown in the drawing, is placed on 
the spindle and, due to the fact that the shaft is tele- 
scopic, the wrench can be brought down to contact with 
the part to be removed. 

A foot pedal is connected by means of a chain and a 
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Details of the triple valve dismantling machine 








The dismantling machine with a triple valve set between the 
clamping cylinders 


spring balanced lever arm to a clutch at the top of the 
frame. When the foot pedal is lowered the clutch en- 
gages, causing the wrench to revolve. If it is desired 
to lock the triple valve in position, a hook located on the 
front face of the left frame is placed in the check-case 
opening. 


Questions and Answers 
On the AB Brake 


118.—Q.—What ports are open in the other step of 
service position? A.—The same as in the first except 
that communication is now closed between brake pipe 
and brake cylinder by the limiting valve. This occurs 
when a predetermined amount of air has been accumu- 
lated in the brake cylinder. Any further pressure in the 
brake cylinder is obtained from the auxiliary reservoir. 

119—Q.—What ports open in service lap position? 
A.—The same as in above, with the following exceptions: 
Flow of auxiliary reservoir pressure to brake cylinder 
is cut off by the service graduating valve. The opening 
from quick action chamber to atmosphere is cut off by 
the emergency graduating valve and communication is 
re-established between brake pipe and quick action cham- 
ber via charging choke. 

120—Q.—What ports open in emergency, first stage? 
A.—Quick action chamber to vent valve piston chamber. 
Quick action chamber to atmosphere via choke No. /09. 
Brake pipe to atmosphere past the unseated vent valve. 
Brake pipe to the accelerated-release check valve cham- 
ber. Auxiliary reservoir and emergency reservoir to 
brake cylinder past the inshot valve, and the two resef- 
voirs are connected to their respective checks in the du- 
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plex release valve. Emergency reservoir to accelerated 
release piston chamber, and to spill over checks and strut 
diaphragm. Auxiliary reservoir to the release-insuring 
valve. 


Preeision Wheel 
and Axle Work 


The advent of modern light-weight high-speed trains 
has served to emphasize the need not only for reliability 
in wheel service, but for accurately-balanced wheels, in 
the interests of smooth riding and reduced wheel stresses. 


The wheels and roller bearings are dismounted in the 
wheel shop and all parts subjected to accurate calipering 
for wear and inspection for possible defects. The axles 
are thoroughly cleaned, submerged in hot oil at 250 to 
270 deg. F. for five minutes, after which they are again 
cleaned and whitewashed with a mixture of whiting and 
alcohol. After being allowed to dry, they are hammer- 
tested with a soft hammer so that any oil in the smallest 
hairline crack will ooze out and be readily visible against 
the white coating. All of this inspection work is done 
under the supervision of a metallurgist from the test 
laboratory, and if any defects are developed, such as 
small cracks, arc marks, dents, etc., the axles are rejected. 

The axles for high-speed trains are made of carbon 
steel, heat-treated and double normalized. New axles, 





Group of finished- Zephyr car axles ready for inspection before wheel mounting 


The greatest of care is exercised in inspecting, machin- 
ing and mounting all parts of the wheel and axle as- 
semblies, including the roller bearings, and the latest 
practice is to machine the rolled steel wheel hubs and 
rims after being bored and to grind the treads. 

The illustrations show how some of this- work is per- 
formed at the Aurora, IIl., shops of the Chicago, Bur- 
lington & Quincy for car wheels which are to be used 
under the Zephyr trains operated by this road. Both 
new and replacement wheels, needed for the protection 
of this service, are shipped to Aurora shops from 
terminals such as Chicago, St. Paul, Minn., and Denver, 
Colo., where Zephyr trains are maintained. 


purchased rough turned about % in. above the finish size, 
are re-machined to a smooth finish all over in a 24-in. en- 
gine lathe particular attention being paid to the provision 
of large well-polished fillets. The ends on which the 
roller-bearing cones are pressed are ground and the 
wheel fits are smooth machine-finished. Between the 
wheels, the axle is smooth machine-finished and no 
tool marks are allowed. 

New wrought steel wheels are supplied rough turned 
and bored, with 1 in 20 taper treads on power wheels 
and semi-cylindrical treads on trailer wheels. The wheels 
are machined on the vertical turret lathe being bored 
accurately and smoothly with the proper shrinkage al- 


Zephyr wheel-and-axle assembly with Timken roller bearing boxes in place and axle covered by heavy canvas for protection during shipment 
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Machining Zephyr car axle on a Boye & Emmes 24-in. engine lathe 
at Aurora shops 


lowance for a press fit on the axle. The finish cut is 
made with a double-end floating tool, the tolerances 
being .0005 in. in diameter and .001 in. taper. The 
wheel is faced lightly on the hubs and rims to overcome 
any possible irregularity in exterior surface and to bring 
it in accurate balance. The inner wheel hub is under- 
cut slightly to reduce axle stress just inside the wheel 
fit and prevent the starting of a fatigue crack at this 
point. After mounting the wheels in accordance with 
standard practice, the treads are ground perfectly round 
to within a tolerance of .005 in. Reconditioned wheels 
also are ground on the treads after being turned. 

Assembly of the roller-bearing cones, journal boxes 
and parts is made in accordance with rigid instructions, 
based on Timken experience in assembling a roller-bear- 
ing unit, which will give maximum satisfaction and re- 
liability in service. The greatest care is exercised in 
handling axles about the shop, felt pads being invariably 
inserted between the axles and any lifting chains which 
may be used. Reference to one of the illustrations shows 
the heavy oil-impregnated canvas cover which is applied 
over the center of the axle and securely laced in place 
to protect the axle against accidental marring or cor- 
rosion while wheel and axle assemblies are being shipped 
from place to place. 


Finish boring a Zephyr car wheel with double-end floating tool in a 
Bullard vertical turret lathe 
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Stack-Cutting 
Plate Material* 


To meet the demands of modern mass transportation it 
has been necessary for the railroads to set up heavy 
repair programs on production-line schedules with move- 
ments or deliveries of cars within time periods of from 
18 to 24 min. The maintenance of the production-line 
schedules is dependent upon the ability of the fabrication 
department to furnish new material or parts for replace- 
ment of those which are unfit for further service, on time. 

The fabrication department is called upon to manu- 
facture thousands of identical pieces during the course 
of a regular heavy repair program and the development 
of stack cutting of plate material by the oxy-acetylene 
flame-cutting process has proved to be the greatest step 
forward in fabrication methods that has been made in 
years. 

As all of us are undoubtedly familiar with the use of 
oxy-acetylene process for the cutting of iron, and its 
principal alloy, steel, there is no need for any discourse 
on the reaction of pure oxygen with iron and, therefore, 
only a description of the practical use of the oxy-acetylene 
cutting process as applied in our shop to the manufacture 
of freight-car parts which are fabricated from steel sheets 
or plates is presented, with the hope that this information 
may prove of value to those having similar problems. 

Stack cutting, as the term infers, means the cutting by 
the oxy-acetylene process of sheets or plates piled or 
stacked upon one another to a definitely determined 
height. It is, of course, evident that the cutting torch 
must be moved over the stack mechanically to obtain 
smoothly and accurately cut edges, and it is therefore a 
machine operation. 

The machine installed at our shop has a cutting range 
of 81 in. transversely and 24 ft. longitudinally. This 
large capacity was provided to meet the production de- 
mands of the fabricating shop and permits the economical 
cutting of four different parts of large dimensions in 
progression. 


The Template Table and Cutting Jigs 


The cutting machine is the type which is automatically 
guided by means of full sized templates, the guiding mem- 





* Paper read at the 37th Annual Convention, International Acetylene 
Association, held November 18, 19 and 20, at St. Louis, Mo. Mr. Orr 
is superintendent of car shops, Cleveland, Cincinnati, Chicago & St. Louis, 
Beech Grove, Ind. 


The gas-cutting head in operation—Supplementary hand clamps are 
; used where necessary 
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ber being an aluminum rail suitably fixed to a base. As 
all of the operations being performed by the cutting ma- 
chine will be repeated at intervals, permanent templates 
have been constructed. Due to the large size of the parts 
cut and the corresponding size of the templates, con- 
siderable thought and study was devoted to the develop- 
ment of a template base which would meet the require- 
ments of both strength and lightness. The material 
selected is 3£-in. plywood properly reinforced by 3%-in. 
by 1%-in. strips attached to the under side with wood 
screws. The larger templates are made in skeleton form 
to reduce the quantity of material used and are so de- 
signed as to provide a secure base along the line of cut. 
When in use, the templates are bolted to the top of the 
cutting-machine table and only the original adjustment 
is required as the templates are positioned with relation 
to permanently located jigs and stops. A change from 
one operation to another consumes but a very short time, 
as the templates can be exchanged without further ad- 
justment of position. 

The stacks of sheets or plates are supported by jigs 
mounted upon channel-section beams extending the full 
length of the machine, which are supported in turn upon 
the work supports furnished with the cutting machine. 
The supporting jigs are constructed of 3£-in. by 3-in. 
steel bars in skeleton form, the outline being slightly 
smaller than the contour of the part to be cut. The out- 
line of the jig is within the limits of the finish contour 
to provide clearance for the cutting stream and the slag 
of the oxy-acetylene cutting reaction. The material is 
placed upon these jigs by a labor gang and removable 
stop keys are provided definitely to locate each stack of 
material without any adjustment after it has been piled. 

The stop keys are held in place when in use by slots 
permanently welded to the channel beams. One edge 
of the slot or keyway is vertical and the other is tapered. 
With this design, it is not possible for the stop to move 
out of position and accurate placing of the material at 
each loading is insured. Provisions have been made to 
work various sizes of plate stock from the same keyways 
or slots by making offset keys either extending beyond 
or receding from the vertical edge of the keyways. All 
of the keys or stops are identified by markings indicating 
the specific operation they are to be used on and the 
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Gas-cutting machine of large capacity with templates in place and material-positioning jigs ready for loading 


location of the stop slot in which they are to be placed. 
Thus a change of stop arrangement can be made rapidly 
and no delay in the loading operation occurs. 

As previously stated, loading of the plate material is 
performed by a labor gang consisting of two men who 
also have the duties of assisting with the unloading of the 
cut material by overhead crane and separating the cut 
sheet sections for subsequent handling by punch opera- 
tors. The labor gang loads the sheets on the jigs from 
stock piles conveniently located adjacent to them. The 
sheets are loaded one at a time in order that a visual 
inspection of the surface condition may be made, the 
surface can be cleaned and any matter which might pre- 
vent bringing the sheets in close contact for the cutting 
operation can be removed. Sheets or plates having 
kinked or buckled edges are straightened before being 
placed in the stacks to avoid separation of the material 
while cutting. This preliminary preparation has a very 
definite value, as by careful loading a good, clean cut is 
obtained without any interruption. 


Loading and Clamping the Plates 


The sheets are loaded 12 high in our case where ma- 
terial 1% in. thick is used, the stack thickness being 
nominally 3 in. Stacking to this thickness has been 
developed through a careful study during which all fac- 
tors of time and the cost were considered. With a num- 
ber of different sheet sizes and with variations in the 
lengths of cuts to form the various parts, it was found 
to be most economical to load 12 sheets in order that 
the loading gang could load progressively ahead of the 
cutting operation and no delay to the cutting operation 
would occur. ; 

The material is loaded progressively, that is, the jigs 
are filled starting at one end of the machine and pro- 
ceeding to the pig at the opposite end. The loading 
of the jigs continues, as does the unloading of them, 
while the cutting operation is being performed and the 
entire operation becomes a complete cycle of loading, 
cutting and unloading. As soon as it is possible to do 
so, the cut stacks are separated by the same labor gang 
who make certain that there is no adhesion between the 
cut sections so that they can be easily handled through 
the subsequent fabricating operations. It might appear 












to some that due to the heat of the cutting reaction, the 
edges of the sheets might become fused together. This 
action, it may be assured, does not occur under any con- 
dition. With certain improvements which have been 
made in cutting-nozzle performance, the operation of 
separating the cut sheets has nearly resolved itself into 
one of inspection in which it is only necessary to slide 
the sheets apart to make certain there is no adherence. 

To insure close contact between the sheets, pneumatic 
clamping devices have been erected. These are so de- 
signed that pressure can be applied quickly along the 
line of cut. The pressure is applied through levers 
moved by fulcrum bars extending along the sides of the 
work supports. The prime movers are 10-in. by 12-in. 
brake cylinders operated from the shop-compressed air 
supply with a pressure of 90 lb. per sq. in. The pres- 
sure levers or bars are so designed that they can be 
easily removed to permit unloading and loading. The 
labor of removing and applying them is performed by the 
labor gang. 

The operator inspects the stack in order to assure him- 
self that the preparatory work has been properly per- 
formed and a good cut will result, after which he applies 
the clamping pressure. With the pneumatically operated 
clamps, the pressure is applied quickly and uniformly and 
the stacks are securely held against the jig forms. 


The Cutting Operation 


The cutting operation is started immediately after the 
clamping operation is completed, a single operator han- 
dling the machine. The driving mechanism is con- 
trolled from the blowpipe end of the machine through a 
lifting and revolving device. The feed or cutting speed 
is regulated at the motor through a governor setting 
and as a constant speed is used for the 3-in. stacks, very 
little regulation of motor speed is required. With the 
lifting device, the machine can be moved from template 
to template from the front or blowpipe end of the ma- 
chine and there is no need for the operator to move from 
the normal line of operation to perform this work. 

The cut is started at the edge of the stack against the 
gaging stops and, if continuous, is not interrupted until 
the cut is completed. In cases where the lines of cut 
intersect and stop at the point of intersection, gates or 
switches are provided in the templates and when the cut 


While cutting one stack of material, other 








stacks are being 


reaches the point of intersection, it is stopped until the 
gate can be moved into the proper position. The cut is 
then resumed by starting through the kerf at the point 
of intersection of the two lines of cut. 

The speed of the machine is so regulated as to give a 
good smooth cut with the greatest economy. In deter- 
mining the proper size of stack to be used to obtain 
the best and most economical results, a great deal of 
study was devoted to the size of nozzle, oxygen operat- 
ing pressure and speed of cut, as well as to the loading 
factor. It was found that greatest economy could be 
obtained with a 12-plate stack of %4-in. material which 
permitted using a medium-size cutting nozzle at nearly 
top speed for this thickness of material. 


Operating Results 


The results obtained through the use of the oxy- 
acetylene cutting process in stack cutting of freight car 
parts have fully met the expectations. Cost records 
which have been carefully made since the cutting ma- 
chine has entered into full production show an average 
saving over a 14-day period of 16 per cent in the direct 
cost as against doing this work by shearing methods. 
This comparison does not consider any factors of over- 
head such as maintenance of shearing machines and 
blades nor power costs, nor does it include the saving 
effected by reducing the many handlings of this class 
of material which are required with shearing. 

It is evident too that the saving in direct cost will 
increase as better schedules of supplying the sheet ma- 
terial to the machine and of unloading the finished work 
are worked out. 

There is another factor of importance which must not 
be overlooked in considering the saving which can be 
effected through the use of the oxy-acetylene process in 
the stack cutting of steel sheet or plate material and that 
is the large saving or earning which is obtained from the 
recovery of new usable material. With shearing and 
coping methods, it is not possible to recover much of the 
waste material removed from the sheets in pieces large 
enough for use in the manufacture of the smaller parts 
required in car construction. This is particularly true 
where recesses are sheared by means of a coping shear, 
as the material is removed in small bits which go into 
the scrap bins. The material removed from recesses by 









positioned and clamped ready for the cutting operation 
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The gas-cutting head completing a long cut in a stack of material 


the oxy-acetylene cutting process is in one piece and of 
such size as can be used for the manufacture of other 
parts. It is not possible to set up an average figure to 
represent this saving, due to the variation in the work, 
but it is recorded that usable material to the value of 
nearly $200 has been recovered during a six-work-day 
period at our shop. 

In conclusion, it may be well to make a comparison 
of the quality or workmanship obtained by shearing and 
by cutting with the oxy-acetylene cutting machine process. 
When the sheets are cut in stacks by the cutting ma- 
chine, every piece is identical in contour and this con- 
tour can be duplicated over and over. This condition 
is, of course, not possible when the contour is sheared 
due to the manner in which the layout is made and the 
chance that slippage will occur under the shearing action. 

With the sheets cut by the oxy-acetylene process, it 
is only necessary to adjust the gaging stops on the press- 
ing dies once, while it is necessary to make frequent 
adjustments to take care of the variations caused by 
shearing. 

The edges of the oxy-acetylene-cut sheets are square 
and full, with no burrs or slivers such as are present 
on sheets pre-fabricated by shearing methods. 

There is a total absence of tearing when the oxy- 
acetylene stack-cut sheets are formed, due to the fact 
that the cutting operation does not leave any sharp 
corners which have high stress concentrations and yield 
under the additional bending stress of the pressing dies. 
The radii left at such locations in the sheet contour tend 
to strengthen this section and provide additional material 
for the drawing action of the die. 
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In view of the facts which have been developed 
through our experience and which have been presented 
as briefly as possible, it is apparent that the stack cut- 
ting of sheet or plate material by the oxy-acetylene 
process has been a valuable development of the industry. 


Non-Porous 
Protective Coating 


A line of protective and decorative coatings adapted to 
application to metal, wood and concrete surface, includ- 
ing passenger cars, locomotives, bridges, buildings, etc., 
is being offered to the railways by Technical Coatings, 
Inc., New York City. These coatings, which were de- 
veloped after several years of laboratory research and 
extensive service tests, and which have already been ap- 
plied to many structures, are said to afford a tough, 
elastic, non-porous surface which will combat corrosion, 
deterioration and wear over long periods of time. Spe- 
cial features of the coatings, specific types of which are 
said to be particularly adapted for protecting surfaces 
subject to corroding gases and brine drip, are in the 
vehicle employed, which is a specially processed combina- 
tion of vegetable gums and heat-treated oils, and in the 
pigments, all of which are metallic in character. 

The line of technical coatings includes both primers 
and decorative top coatings. The primers offered for 
various conditions of exposure include a zinc metallic 
coating, an aluminum-zinc coating, and a balanced red 
lead coating, all-of which employ the non-porous vehicle 
as a base. The top coatings, all of which employ only 
metallic pigments, are furnished in a wide range of colors, 
including gray, white, black, buff and green. On order, 
special colors can be furnished as specified. 

All of the coatings are said to have an unusually long 
life under normal atmospheric conditions, while certain 
of them are specially recommended for services subject 
to brine, acids and corroding gases. It is said that tests 
and actual experience prove that the coatings, in addition 
to being impervious, adhere tenaciously, and will not 
crack or peel with expansion and contraction caused by 
wide temperature changes. 





Fountain-head brush used for washing the exterior of cars—The secret 


of the effectiveness of this method is the use of a small hose (3-in. 


service station hose) to carry the water to the brush head 
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Safety Platform 
for Dome Work 


The illustration shows a substantially-constructed safety 
dome platform which may be readily applied over the 
dome of a locomotive undergoing repairs and provide 
ample protection for workmen who are engaged in mak- 
ing throttle repairs or doing any other work around the 
steam dome. The upper rail of this protective platform 
is approximately 7 ft. in diameter and made of 1-in. by 
4-in. steel bar stock, being supported on four uprights 
made of the same material and continuous with the two 
bottom supports which rest on and are fitted to the 
curve of the boiler. A plank placed across these bottom 
supports on either side of the dome affords a secure 
footing. 

The safety dome platform is sufficiently heavy so that 
there is little tendency for it to slide or slip even when the 
weight of one or two workmen is concentrated on one 
side. To serve as an added precaution, however, the 
actual bearing of the bottom supports against the boiler 
consists of four 2-in. by 4-in. by 6-in. wood. blocks 
bolted to the supports. 

The steel ladder, shown in the illustration, also is 
more satisfactory than most wooden ladders, being rela- 
tively lighter and stronger. This ladder is made of ¥%-in. 
by 2-in. steel side bars in which 34-in. round bar steps 
are inserted and welded, with wood foot pieces bolted to 
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Safety dome on and ladder used ws - Joliet, Ill., locomotive 
shops of the E. J. & 
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the side bars at the bottom to serve as a bearing against 
the shop floor and prevent the possibility of slipping. 

One side of the adjustable safety scaffold, used in con- 
nection with boiler work, is also shown in the illustra- 
tion. This scaffold is 7 ft. long by 44 in. wide on the 
base and 9% ft. high to the wood platform. It is made 
of 2% in. vertical side angles with horizontal cross angles 
1¥ in. by 2 in., spaced 24 in. apart. The light guard 
rail, made of a 34-in. steel rod, is 22 in. above the 2-in. 
by 30-in. wood platform which is supported on two steel 
brackets adjustable for height by means of bolts applied 
through the vertical side angles. 

This adjustable safety scaffold, like the safety dome 
platform, may be readily moved about the shop.by the 
shop crane and, once suitably placed, contributes both to 
safety and increased production on the relatively hazard- 
ous work on large locomotive boilers. Both devices are 
successfully used at the Joliet, Ill., locomotive shops of 
the Elgin, Joliet & Eastern. 


Puller for Removing 
Frame Bolts 
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Tool for removing locomotive frame bolts 


The removal of locomotive frame bolts can be facilitated 
by the device shown in the drawing. This bolt pulier, 
cut out with an Oxweld automatic shape-cutting ma- 
chine, places a strain on the bolt head which invariably 
results in the withdrawal of the bolt. Occasionally it is 
necessary to sledge the bolt on the opposite end, espe- 
cially when it seems probable that further application 0 
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pressure on the bolt head may result in pulling the head 





off the bolt. 

The puller consists of a yoke A slotted at the bottom 
to fit over the head of the bolt, and a fulcrum lever B 
for applying the pressure. After the yoke A is placed 
over the head of the bolt, which has been cut away by an 
acetylene torch as shown in the drawing, the lever B 
is set between the yoke arms and the pin D is inserted 
in the holes CC. The ends E and F of the lever rest 
on the frame, with the pin D in the holes CC. The re- 
cess G keeps the lever in that position. A wedge is then 
driven under the end F of the lever, which is bevelled 
for receiving the wedge. As the wedge is drawn under 
the lever, the upward force on the yoke removes the 
bolt. 


Pipe Bushings Made from 
Extra-Heavy Pipe 


It is interesting to know that pipe bushings can be made 
from extra-heavy and double extra-heavy pipe. The 
table shows the sizes of pipe, as well as the drill or 
reamer sizes, to use in making the various bushings. 
For example, to make a % in. to % in. bushing, obtain 


Table of Drill Sizes for Making Bushings from 
Extra-Heavy Pipe 





Drill or reamer 


Bushing size, in. Pipe size to be used, in. size, in. 
Y%to & Y%, extra-heavy 21/64 
%to &% 3%, extra-heavy none 
%to % ¥%, double extra-heavy 21 / 64 
%to % ¥%, double extra-heavy 27/64 
%4to % ¥%, double-extra-heavy 9/16 
%to #&% 4, extra heavy °/16 
%to % %, double extra-heavy ®/16 
%to % %, double extra-heavy 11/16 

1 to % 1, double extra-heavy 29/39 
1% to 1 1%, double extra-heavy 1% 

1% to 1 1%, double extra-heavy 1% 

14 to 1% 1%, double extra-heavy 115/35 
2 toly 2, double extra-heavy 173/s9 
2% to 2 2%, double extra-heavy 28/16 
3 to 2% 3, double extra-heavy 2°/16 
3% to 3 3%, double extra-heavy 39/16 
4 to 3% 4, double extra-heavy 311/16 
4%4 to 4 4%, double extra-heavy 49/16 





a piece of %4-in. extra-heavy pipe sufficiently long for 
cutting the outside thread. Then, cut the end off to the 
desired length, drill or ream it with a 2%, in. drill or 
reamer, and tap it with a %-in. pipe tap. In making 
other bushings the table shows that in the case of the 
¥% in. to % in. bushing the internal diameter of 34 in. 
extra-heavy pipe is such that no drilling or reaming is 
necessary and that in making %4-in. to 3-in. bushings 
. extra-heavy or double extra-heavy pipe can be 
used. 


Guide Extension for 
Mounting Crossheads 


The mounting of crossheads on two-bar locomotive 
guides is not usually a difficult task but it is an awkward 
one because of the links and trunnion frame directly 
above the back of the guides. This is true even though 
the crosshead is applied with the aid of a portable crane. 
This task, however, has been simplified considerably in 
the Union Pacific shops at Kansas City, Kan., by the 
Suide-bar extension shown in the drawing. 

When applying a crosshead, the yoke of the guide-bar 
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extension is set around the bottom guide in front of the 
guide yoke, and the 1%¢-in. by 1%¢-in. key is placed in 
the 1l-in. by 2%4-in. key slot. The guide-bar extension 
can then be placed in position on the bottom guide-bar, 
and when in position, the back end is lowered until it 
rests on the floor. With the tool in this inclined posi- 
tion, the crosshead is lifted with a portable crane and 
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Guide-bar extension for mounting crossheads 


placed on the guide-bar extension, allowing it to slip 
‘down until it rests against the small angle welded on the 
back end of the tool. 

The back end of the guide-bar extension is then raised 
with the portable crane until it is level with the guides, 
after which the crosshead is shoved forward onto the 
guides either by hand or with a bar. Obviously the 434 
in. width and 35 in. length of the crosshead seat of the 
bar shown in the drawing can be changed to suit dimen- 
sions of different classes of engines. 


Taper Cutting 
Die Head 


A heavy-duty taper-cutting die head for handling 
threads of large diameters, steep tapers, and extra 
lengths, has been added to the line of die heads manu- 
factured by the Landis Machine Company, Waynesboro, 
Pa. Known as a special 6-in. Landmatic, it augments 
the line of Landmatic die heads with taper attachment 
previously manufactured in sizes up to 4 in. The head 
is of the six-chaser type and was designed for thread- 
ing parts such as tool joints and drill stems. 

This head is of the stationary type adapted for use on 
a heavy-duty turret lathe. An adjustable bar, mounted 
on some stationary part of the machine, retards the cam 
carrier as the head advances onto the work. The ad- 
justable bar is set to have contact with the cam carrier 
just as the part to be threaded enters the die. The 
sliding movement of the cam along the cam shoe allows 
the chasers to recede at a uniform rate and produces a 
tapered thread corresponding to the taper of the cam. 
The head opens automatically when the cam trips off 
the end of the cam shoe. 

Before the head is closed, the carriage must be re- 
turned a sufficient distance in order to clear the stop 
bar. The adjustment for thread length limits the for- 
ward travel of the cam carrier and insures threads of 
uniform diameter and length. 

This die head can -be supplied for cutting various 

(Continued on page 92) 


87 


EXPERIENCE Is 








A GOOD TEACHER 


66x man should be taken out of service!’ Master 
Mechanic Carter of the Plains Division on the S. P. & 
W. hit the desk with his clenched fist so hard the onyx 
desk set almost jumped off. The master mechanic slid 
the desk set back to a safer place. It was a Christmas 
gift from Mrs. Carter. He didn’t dare get it broken 
so soon after Christmas. 

“We can’t put up with that kind of work, I tell you, 
and the only way to stop it is pull a few men out of 
service,” Carter continued. 

“But Mr. Carter,” Jim Evans, the roundhouse fore- 
man at Plainville said mildly, “perhaps it’s not alto- 
gether Clark’s fault that the rod bushing pounded out.” 

“The engine was out of tram, wasn’t it? Clark put 
it up, didn’t he?” 

Evans shifted his chew of “horseshoe” to the other 
cheek. “Yes, that’s true; the engine was out of tram 
and Clark put it up.” 

“He’s a machinist, ain’t he? Served his apprentice- 
ship, didn’t he?” Carter started to pound the desk again, 
looked at the elaborate fountain pen holder, and changed 
his mind. “We pay him machinist’s wages! It’s not 





our fault if he is not able to do a machinist’s work.” 

“I’m not so sure about that,” Evans disagreed cour- 
teously. “It’s true Clark served his time, most of it 
right here in Plainville, but he didn’t learn the trade 
and I wouldn’t say it’s entirely his fault. The same 
thing applies to Goodwin and Niles. All three started 
on their time together. None of the three could be 
called all-around mechanics. Clark is a good machine 
man, none better in the shop; Goodwin is a good air 
man; and Niles can wheel an engine and put up the 
rods quick as any man on the job. But, take them off their 
specialty and none of the three could be called good.” 

“It’s not our fault if they didn’t learn the trade!” 
Carter raised his clenched fist, then stuck his hand in 
his pocket. 

“Don’t think I’m trying to argue with you, Mr. Car- 
ter. I know your disposition to be fair. That was 2 
rotten job Clark put up on the 5070; it’s a wonder she 
didn’t jerk all the rods off, the wheels were so badly 
out of tram. But, if you are willing to take the time, 
I believe I can show you where we are equally respon- 
sible for the failure.” 
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“We can’t put up with that kind of work, 

| tell you, and the only way to stop it is 

to pull a few men out of service,” Carter 
continued 


by 
Walt Wyre 


“All right, I’m willing to be 
shown,” the master mechanic re- 
plied. “Go ahead.” 

“Remember the day those three 
boys started out as apprentices?” 
Evans began. 

“Yeah, it was back in 1929,” 
Carter replied. “Things were 
booming then.” 

“Well, let’s start there’—and 
Evans gave him the story... . 


Business was good in the spring 
of *29. When the cantaloupes 
st:rted moving along in May, the 
Plains Division was handling 
thirty to thirty-five trains a day. 

[here was a shortage of power, 
both man and motive. Overtime 
wes accepted as a necessary evil 
incidental to conditions. Mechan- 
ics looking for jobs were as hard 
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to find as Republican votes at last November’s election. 

“T have authority to put on some apprentices,” Carter 
told Evans one day. “Who would you recommend ?” 

Evans named over half a dozen likely boys, sons of 
employees, that he thought would, with proper training, 
make good mechanics. Clark, Goodwin, and Niles were 
accepted. The master mechanic called the boys in the 
office and gave them a lecture. After the boys signed 
their indentures, he gave them some more advice. 

Next morning at eight o’clock, the new apprentices 
came to work together. All were dressed alike in new 
overalls and spotless, blue polka-dot caps. “The three 
boys stuck together like three lost chickens in a rain- 
storm until Evans had time after eight o’clock to as- 
sign them to their respective jobs. The foreman had 
talked with the three boys previously about where they 
preferred to start. Clark was placed in the machine 
shop, Goodwin started at the air bench, and Niles began 
at the drop-pit. 

At the end of six months, each of the three boys 
could do a fair job of the particular class of work they 
had been doing. The work was still new enough not to 
be monotonous. Each of the apprentices, at their own 
request, were allowed to remain longer on the same jobs 
on which they had started. Two months later, when 
the fall slump hit, it was a case of be laid off or go to 
the back-shop. They chose the back-shop. Clark, at his 
own request, went in the tool room; Goodwin continued 
his work on air equipment; and Niles was pleased by 
being assigned to a job on the floor of the erecting 
shop. 

At first the shop worked full time. Two evenings a 
week the boys, together with thirty-odd other appren- 
tices, attended an apprentice class where they studied 
drafting, practical mathematics, and other essential sub- 
jects. The apprentice class was just getting into the 
study of valve motions when the shop closed down. 
When it reopened three months later with reduced force, 
the apprentice instructors were not. called back. The 
apprentice school was no more for lack of an appropria- 
tion. 

The apprentices were put on various jobs, but some- 
how the desire to learn was not as keen as before. 
What’s the use, they reasoned, of learning a trade only 
to be cut off when the apprenticeship is finished. Thou- 
sands of mechanics were walking the streets looking for 
jobs, waiting and hoping for the elusive corner around 
which prosperity was said to be hiding. 

The back-shops worked spasmodically as current 
finances would allow; some months, ten days; some, 
twenty; others, not at all. Some apprentices quit; hop- 
ing to find jobs with brighter looking futures. The 
three from Plainville stuck, more from lack of oppor- 
tunity at something else than otherwise. At least it 
was a job that would keep them fed and clothed for the 
time being. What if they were cut off a large part of 
the time? That only postponed the date when they 
would finish their time and join the army of unemployed 
mechanics walking the streets. 

So the boys worked on sans enthusiasm, sans in- 
spiration, thinking mostly of quitting time and payday 
and how to fill the time between with as little incon- 
venience as possible. 

The rows of technical books in the back-shop library 
accumulated a coating of dust. Subscriptions to jour- 
nals of the trade were allowed to expire without being 
renewed. Correspondence courses were forgotten by 
most of the apprentices that had taken them out. 

And so the time dragged on until in 1933 the back- 
shop closed down indefinitely. Clark, Goodwin, and 
Niles, more fortunate than many others, were allowed 
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to return to their home point to continue the trade. 
When the apprentices returned to Plainville, Evans made 
a conscientious effort to see that the boys had an op- 
portunity to learn the trade. Clark was placed at the 
air bench, Goodwin went on the drop-pit, while Niles 
went in the machine shop. 


Tue 5084 was undergoing Class 6 repairs and was 
about due off the drop-pit. As usual, Evans was short 
of power when the despatcher called and said he would 
need an additional engine next day. The 5076 burst a 
siphon. 

“Well, the only thing I can see is run the 5082 on 
the extra and get the 5084 out for the east local,” Evans 
told John Harris, the clerk. 

“Can you get her out without overtime on her?” Har- 
ris inquired. 

“Have to!” The foreman was emphatic. “They'll 
raise more hell about an hour overtime than twin boys 
with one bicycle.” Evans bit off a hunk of “horse- 
shoe” and headed for the roundhouse. 

“Have you got the rod bushings finished. for the 
5084?” he asked machinist Cox. 

“No, been tied up on running repair.” The machinist 
indicated a stack of brasses to be turned that meant it 
would be some time before he could get around to the 
dead work. 

Evans scratched his head and walked over to where 
Niles was going through the motions of operating a 
lathe. “Think you can make the bushings for the 5082?” 
the foreman asked. 

“T think so,” the apprentice replied. 

“All right, take your time and see that they fit. I’ve 
got to run the engine on the east local in the morning,” 


_Evans said. 


Niles went to work on the bushings. Goodwin, work- 
ing with Jenkins on the drop-pit, was putting up the 
wheels. Evans told them of the necessity for finishing 
the engine. 

Just before five o’clock, Goodwin started the left main 
bushing in. The bushing refused to go. He hit it sev- 
eral blows with an 8-lb. sledge. About half way in the 
bushing stuck again. Cox, busy on the other side of 
the engine, was paying no attention to the apprentice. 

‘Bushing sems a little tight,” the apprentice yelled to 
Cox. ; 

“Did it start all right?” the nut-splitter asked. 

“Yeah,” Goodwin replied, “but it go tight after it 
started.” 

“Well, maybe it’s ina cramp. Hit it a couple of licks,” 
Cox told the apprentice. 

Goodwin hit it two or three times with the sledge. 
The bushing moved a little, but too slowly to suit him. 
He spied a heavy ram that had been used for driving 
ina main pin. “Hey, gimme a hand,” he yelled to two 
laborers. nearby. 

The ram did the job. Half a dozen blows and the 
bushing was in and tight as the cork in a Scotchman’s 
bottle. 

In the meanwhile, machinist Martin and apprentice 
Clark were finishing connecting up the air equipment in 
the cab. Clark assembled the brake valve and placed 
it on the pedestal. 

When the five o’clock whistle blew, the fire-builder 
had a fire going and the steam gage needle was beginning 
to. quiver at the peg. 

“We'll let the night men finish her up,” Evans said. 

Next morning when the foreman reached the round- 
house at seven o’clock, the 5084 was setting out on the 
lead ready for the local and called for 8:15. The fore- 
man had just finished distributing the work slips when 
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the engineer blew three lusty blasts with the whistle of 
the 5082. 





A moment later the whistle again tooted in- 
sistently. Evans almost collided with the outbound in- 
spector at the roundhouse door. 

“Something wrong with the air on the 5084!” the 
inspector panted. 

“What seems to be the trouble?” Evans asked. 

“Don’t know. It acts crazy,” the inspector replied. 

“Get Martin on it, right away,” Evans said. 

After a twenty-minute search the machinist decided 
the trouble was in the air-brake valve. The rotary valve 
had been turned just half around and the handle put 
on with the valve in that position. The engine was de- 
layed thirty-five minutes. 

Seven miles out of town the acrid odor of burning 
grease reached the engineer’s nose. When he stopped 
the train, the left main pin was stinking hot. The back 
end of the main rod was beginning to turn blue from 
the heat. The hoghead cooled the hot brass, forced in 
some fresh grease and the engine made it to the next 
station four miles away, but not until the pin was so 
badly cut that it would require more than a new brass 
to put it in condition for another trip. 

Evans used every cuss word he knew and made up 
some new ones for the occasion. He called the three 
apprentices in the office to talk to them. 

“That’s rotten work,” Evans told the apprentices. 
“Rotten! How do you ever expect to be mechanics 
turning out jobs like that?” 

The boys shuffled uneasily, looking at the floor, then 
Goodwin spoke up. “How can we ever expect to be 
mechanics, anyway? With thousands of machinists walk- 
ing the streets, we can’t expect to get a job when we 
finish our time.” 

“That’s the way it looks now,” Evans agreed, “but 
maybe things will get better by the time you finish.” 

“It’s not likely,” Clark said, “besides, we’re not learn- 
ing anything, not much, anyway. We’re just serving a 
sentence with pay. The company is not trying very 
hard to teach us anything. I guess we just got a lit- 
tle disinterested,” the apprentice added apologetically. 

“What do you have to say, Niles?’ Evans asked. 
“Well, I’d rather be on the drop-pit than running a 
lathe. ’Course, I guess, the reason is that I’ve had 
more experience on the drop-pit and it’s easier for me. 
I know I need the machine shop experience if I’m ever 
going to be a machinist, but being as there’s mighty lit- 
tle chance of me getting a job when I finish, I’d rather 
be doing something that I can.do.” Niles sighed deeply 
as though relieved of a terrible load. 

“Me too,” Clark said. “I’d rather be running a lathe 
than fiddling around at that air bench.” 

“Well, I’d like to get off the drop-pit,” Goodwin 
said. 

Evans scratched his head thoughtfully. There was 
some logic in what the apprentice had said. At the same 
time, according to the agreement, apprentices should be 
given an opportunity to learn all branches of the trade and 
the time divided so as to give them the chance. The 
railroad would get more and better work with the men 
assigned to jobs they could do best. 

“I’m going to put you boys on the jobs you prefer, 
starting in the morning. When you get ready to pitch 
in and learn the trade, I'll shift you around again.” 

The three apprentices finished their time working al- 
most all of it on the jobs they had started out with. 

Tue to expectations, there were no jobs available when 
they finished. They worked at various and sundry jobs 
until in the fall of ’36 the S. P. & W. began putting on 
men. The ex-apprentices were called in and given jobs. 
At first all three were on nights. Business picked up 


Railway Mechanical Engineer 
VARY, 1937 








still more. Locomotives that were long overdue shop- 
ping had to have lots of work on them to keep them 
moving and additional mechanics were put on. Clark 
and Goodwin went on days. Clark managed to get a 
machine job, while Goodwin was forced to go on the 
drop-pit. : 


"Tuen one day Evans received a letter from the mas- 
ter mechanic saying that the allowance had been re- 
duced. Working time had to be cut down. After a 
conference with representatives of the various crafts, it 
was decided to reduce the force on Saturdays and Sun- 
days rather than cut off men. 

“How’'ll we decide who'll work and who will be off?” 
Evans asked. 

“That’s easy,” the machinist representative replied. 
“Just start at the top of the seniority list and take as 
many men as you need to work on days forces are re- 
duced. The ones next on the list will work next time, 
and so on.” 

Y sou keep rotating the men in order,” the foreman 
said. 

“That’s the idea exactly,” the machinist representative 
replied. 

The others agreed that was fair and the method was 
adopted. 

“How’s the allowance coming?” Evans asked Harris, 
the clerk, on Thursday. 

“Running over bad,” the clerk replied. 

“Well, we’re just going to have to cut down more 
Saturday and Sunday,” Evans said. “I don’t see how 
we can get by, but the master mechanic says we've got 
to stay in the allowance.” 


Sarurpay morning the roundhouse force looked like 
a prayer meeting crowd on bank night at the picture 
show. Only four machinists were working, Clark, Good- 
win, Martin, and Hill. Evans had the men lined up 
working only jobs that were absolutely necessary. He 
had it all figured out to get by in fairly good shape 
when the clerk found him at the board in the round- 
house. 

“Despatcher says there’ll be two extras east this eve- 
ning and probably two sections of No. 10,” the clerk said. 
“What’ll I tell him?” 

“Tell him that locomotives come twelve in a can and 
we'll have a fresh dozen if he’ll send up the can opener.” 
Evans’ teeth snapped on a plug of “horseshoe.” ‘“TI’ll let 
him know soon as I can figure it out,” the foreman added 
and started to the office. 

“Now let’s see,” Evans mused, “I can let him have 


the 5081. It should be O.K. to go. The 5076 will be 
in on 71. What time’s 72 doped to get in?” he asked 
the clerk. 


“Ought to be in now,” the clerk replied. “It’s figured 
to be here at 9:40.” 

“Well, that’s that! Tell old guess-and-grumble it’ll 
be the 5081 and 5076. If they run two sections of 
No. 10, I’ll figure that out later.” 

No. 71 rolled into town a few minutes later. 

“Look her over quick as you can and tell the hostler 
I said to get her in the house soon as possible,” Evans 
told the inspector. 

The inspector climbed up in the cab of the engine. 
He glanced at the cab card, then looked again to be sure. 
“She’s due for an annual,” the inspector called out. 

“What!” Evans’ mouth dropped open like a trap door. 
He climbed up in the cab and looked at the card hoping 
the inspector was mistaken. He wasn’t. 

Evans climbed down from the cab of the engine and 
headed for the roundhouse like a man taking an out- 
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bound ticket to his mother-in-law. He made the round 
through the house—not another extra engine. If No. 
10 ran in two sections, he could possibly use the engine 
that came in on the first one for the second, but that 
wouldn’t help any for the two extras. They would run 
before the passenger was due in. 

Not a chance of making an annual on the 5076. Evans 
passed the 5070 standing on the drop-pit. The engine 
was due out Monday. It would take less time to get 
the 5070 ready than it would to make an annual. He 
sent Clark and Goodwin with their helpers to the drop- 
pit. 

“Throw your feet out, fellows, and get her finished 
soon as possible. I'll tell the fire-builder to fill her up 
and get a fire in her right away.” ; 

The men worked, no argument about that. At 6:30 
the engine was ready to run out of the house. The sec- 
ond extra was called for 8:15. 

An engine can be expected to run a little hot com- 
ing right off the drop-pit. To offset that, Evans gave 
instructions for extra grease to be put on the engine 
and for the rod cup man to take particular care to see 
that every bushing had plenty of grease. But grease 
doesn’t do much good when the wheels are out of tram, 
at least as badly out as the ones on the 5070 Some- 
thing had to give way. Fortunately it was brasses in- 
stead of rods. The trainload of cattle was delayed seven 
hours waiting until another engine could be sent to take 
the train on. 

“Well, what are we going to do about it?” 
asked when Evans had finished. 

“There’s one thing we can do, at least,” Evans re- 
plied. “We can let this be a lesson. When we have 
apprentices learning a trade we can see that they learn 
it instead of taking the easy way out. 
those same apprentices as mechanics some day.” . 

Evans reached for his plug of “horseshoe” as Carter 
began fiddling with some papers on his desk. 


Carter 


Taper Cutting 
Die Head 


(Continued from page 87) 
diameters, tapers, and thread lengths. It was primarily 
designed for cutting threads of 6 in. outside diameter, 
4 pitch, 2 in. taper per ft., and 5 in. length. The same 





Landmatic 6-in. taper cutting die head 


head can also be adapted for cutting threads of 5% in. 
outside diameter, 4 pitch, 3 in. taper per ft. and 434 in. 
length ; and threads of 45% in. outside diameter, 4 pitch, 
3 in. taper per ft., and 4 in. length. 
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We might need 


Lifting Tongs 
For Crown Bearings 


The weight of driving-box crown bearings often neces- 
sitates the use of some kind of a lifting device prepara- 
tory to pressing these bearings into the boxes. The 
tongs shown in the drawing are in use on one road for 
handling crown bearings weighing from 194 to 350 lb. 
each. These bearings are cast with a grease groove 
on the inside and a collar or flange on the outside. After 
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Tongs for lifting heavy crown bearings during pressing operation 


the crown bearing has been turned to size with a collar 
3% in. high and then planed to fit the driving box, the 
tongs are then used with a hoist to lift the bearing up 
so it can be pressed into the box. It will be noticed 
that one leg of the tongs is provided with a lug to enter 
the grease groove while the other leg is made with a lip 
to catch under the turned collar of the bearing. Al- 
though some roads do not turn bearings with a collar, 
most all of them have the grease groove, thus permit- 
ting the use of tongs similar to the one shown. 


— 


Eleetrode for Small 
A.C. Are Welders 


The Wilson Welder and Metals Company, 60 East 
Forty-second Street, New York, has developed an elec- 
trode for use with small transformer-type a.c. arc 
welders. Although designed specifically for use with 
a.c. arc welders, this Wilson No. 520 electrode, as it has 
been designated, is said to be equally well adapted for 
d.c. machines. Tests are reported to have shown that 
the electrode deposits a smooth bead with slag inter- 
ference reduced to a minimum. Heretofore, the weld- 
ing performance of these small machines has been some- 
what hampered due to an unstable arc caused by the al- 
ternating current. The No. 520 rod was developed to 
overcome this difficulty. 


Unusuat Hossy.—Railroad lantern collecting is the unusual 
hobby of a New Britain, Conn., man, who has 90, repre:enting 
40 railroads from New England to the Middle West. ie has 
found them along railroad tracks, in attics, cellars, antique shops, 
and junk heaps. Two date back to 1860, one used by the Adams 
Express Company and the other from the New York, La':e Erie 
& Western. 
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A streamline passenger locomotive hauling the Centenary train of the 
South Australian Government Railways—The locomotive, built at Is- 
jington in 1936, weighs 140 tons and has a tractive force of 25,000 Ib. 





I.C.C. Declines to Dismiss Power 
Reverse Gear Case 


Tue Interstate Commerce Commission 
on January 11 denied the petition filed by 
the Brotherhood of Locomotive Engineers 
and the Brotherhood of Locomotive Fire- 
men and Enginemen for a dismissal of 
their complaint in the power-reverse gear 
case, because an agreement had _ been 
reached with the railroads on a plan for 
equipping locomotives with the power gear. 
The commission gave no reason for its 
denial but it was assumed that it desired 
to make a report following its long hear- 
ings in the case. 


Burlington Zephyrs Pass Two- 
Million-Mile Mark 


CoINcIDENT with the arrival in Chicago 
and Denver on January 26 of the 12-car 
Burlington Zephyrs, the total mileage oper- 
ated by the Burlington’s fleet of eight 
streamline stainless-steel trains reached the 
two million mark. At the same time the 
500,000-mile mark was passed by the two 
Denver Zephyrs. 

First place in total mileage for individual 
Zephyrs goes to one of the former Twin 
Zephyrs, now the Ozark State Zephyr, 
operating between St. Louis and Kansas 
City, which has to its credit'a total of 
315,041 miles. The other small Twin, re- 
christened the Sam Houston, operating be- 
tween Houston and Dallas, is credited with 
508,938 miles. The pioneer Zephyr, oper- 
ating between Liricoln and Kansas City, 


Mo., via Omaha, has an aggregate of 463,- 
330 miles. 


The James F. Lincoln Arc- 
Welding Foundation 
To StrmuLaTE intensive study of arc 
welding $200,000 will be distributed by the 
James F. Lincoln Are Welding Founda- 
lon among winners of 446 separate prizes 
‘or papers dealing with arc welding as a 
Mimary process of manufacture, fabrica- 
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tion or construction in eleven major divi- 
sions of industry. The principal prize 
winner will receive not less than $13,700. 
Other prizes will range from $7,500 to 
$100, the latter sum to be awarded to each 
of 178 contestants who receive no other 
prize, but whose papers are adjudged 
worthy of honorable mention. 

Among the eleven major divisions of 
industry eligible in this contest are the 
railroad field, the automotive field, the 
structural field and functional machinery. 
In the railroad field twenty-four prizes, 
with a total value of $14,200, will be 
awarded for the best papers on locomo- 
tives, freight cars, passenger cars, or loco- 
motive and car parts. 

The contest will close June 1, 1938. For 
complete details of the rules and condi- 
tions covering awards communicate 
promptly with the foundation secretary, 
A. F. Davis, P. O. Box 5728, Cleveland. 


Institute for Social Progress 


“Tue World Challenge to Democracy— 
How Can America Meet It?” is to be the 
subject for discussion at the two weeks’ 
Summer Institute for Social Progress to 
be held on the campus of Wellesley Col- 
lege, Wellesley, Mass., July 10 to 24. The 
point of view of mechanical engineers in 
the railway world is desired in the cross- 
section membership of the Institute and 
those men and women interested in the 
possibility of attending should write to 
G. L. Osgood, 14 West Elm avenue, Wol- 
laston, Mass., for details and membership 
blanks. Dr. Colston E. Warne of the Eco- 
nomics Department of Amherst will lead 
in the discussion. 


Charles A. Gill Honored 


Asout 350 friends and well wishers of 
Charles A. Gill, recently made general 
manager of the Reading and Central Rail- 
road of New Jersey lines, gave a dinner 
in his honor at the Berkshire Hotel, Read- 
ing, Pa., on the evening of January 18. 
Special trains were run to carry guests 





between both New York and Philadelphia 
and Reading. After-dinner talks were 
made by President E. W. Scheer of the 
Reading; Vice-President C. W. Galloway 
of the Baltimore & Ohio; Vice-President 
R. W. Brown of the Reading; Judge H. 
Robert Mays of Berks County, Pa.; C. A. 
Dana, president, Spicer Manufacturing 
Company; Roy V. Wright, editor, Railway 
Mechanical Engineer; D. W. Pye, presi- 
dent, Tuco Products Corporation; Arthur 
N. Dugan, vice-president, National Bearing 
Metals Corporation; George DeGuire, 
president, Ajax Hand Brake Company, and 
John O. Haines, president of the Reading 
Company’s Booster Committee. General 
Superintendent P. S. Lewis, of the Read- 
ing, acted as toastmaster, and during the 
dinner several numbers were rendered by 
the Reading Company Glee Club. Presi- 
dent Scheer, on behalf of the group, pre- 
sented Mr. Gill, with a star sapphire ring. 
Mr. Gill was recently elected president of 
the New York Railroad Club. 


Equipment Building and 
Betterment Program 


Tue Baltimore & Ohio, on January 20, 
authorized the purchase of 2,000 gondola 
cars of 70 tons’ capacity (1,450 of 52% ft. 
and 550 of 65% ft. length), and also the 
construction of 2,000 covered-wagon-top 
box. cars, of 50 tons’ capacity and 42% ft. 
in length, in the company’s shops. The 
construction of the 2,000 box cars in the. 
company’s shops will give employment to 
a large number of its employees through- 
out the remainder of the year. The total 
estimated cost of this equipment is approx- 
imately $10,000,000, the financing of which 
it is expected will be arranged through an 
equipment trust. A contract has been let 


to the Bethlehem Steel Company for 1,500 
gondola cars, as noted in the new equip- 
ment table elsewhere in this issue. 

Boston & Maine.—Fifty-five additional 
air-conditioned, deluxe passenger coaches 
will be placed in service by the Boston & 
Maine and the Maine Central as a part 
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of a $1,820,000 new equipment and ma- 
terials order just placed by those roads. 

The Pullman-Standard Car Manufac- 
turing Company at Worcester, Mass., will 
build 20 new air-conditioned coaches for 
the Boston & Maine (as was reported in 
the January issue of the Railway Mechan- 
ical Engineer), at a cost of $40,000 each. 
These coaches will be of the 84-seat type 
with the latest appointments. Thirty of 
the present B. & M. all-steel coaches will 
be modernized, air-conditioned and have 
new de luxe seats and modern flooring and 
lighting installed at the B. & M. shops at 
Concord, N. H., and five all-steel coaches 
of the M. C. will be similarly modernized 
at its shops at Waterville, Me. 

The re-conditioned coaches from the 
shops of the two railroads will commence 
to go into service in the spring, and the 
new cars from Pullman-Standard are ex- 
pected to be ready for service this sum- 
mer. Both the new and the re-conditioned 
deluxe coaches will be decorated in various 
color schemes, with the re-conditioned 
coaches being finished and upholstered in 
blues and browns. The new coaches will 
have an entirely new color scheme. 

The orders also include 6,000 tons of 
rails and accessories for the Boston & 
Maine. and 3,500 tons of rails and acces- 
sories for the Maine Central. 

Canadian Pacific—This road is carrying 
out a large air-conditioning program at its 
Angus shops in Montreal, according to an 
announcement by D. C. Coleman, vice- 


president of the company. A total of 136 
cars including standard sleepers, dining 
cars, tourist sleepers, parlor cars and day 
coaches will be air conditioned. Having 
previously carried out similar work on 130 
cars in 1936, this road upon completion 
of its new program, will be in a position 
to greatly extend its air-conditioned serv- 
ices throughout the Dominion. 

Chicago, Milwaukee, St. Paul & Pacific. 
—The federal court at Chicago, on Janu- 
ary 21, approved a petition of the Milwau- 
kee’s trustees to make application to the 
Interstate Commerce Commission for au- 
thority to finance 75 per cent of the cost 


of constructing new equipment with equip- © 


ment trust certificates. The cars to be 
constructed in company shops during 1937 
include: 500 fifty-ton steel hopper cars; 
500 fifty-ton automobile cars; 7 dining 
cars; 1 mail-express car, and 5 coach- 
baggage cars. In addition, the court was 
asked to approve the construction in com- 
pany shops of 1,000 gondola cars and 22 
air dump cars. 

Central Vermont.—At the St. Albans, 
Vt., shops of the Central Vermont, nearly 


$250,000 in outside repair work to loco-. 


motives and freight cars has been assigned 
for this year, according to an announce- 
ment made by Edmund Deschenes, vice- 
president of the road. This includes 15 lo- 
comotives from the Grand Trunk lines in 
New England for general repairs and 100 
of, the Canadian National’s American- 
owned coal cars. About $8,000 will be 








New Equipment Orders and Inquiries Announced Since 
the Closing of the January issue 


Locomotive Orpers 





Road No. of locos. Type of loco. Builder 
mt a b caabdvhnnes dns doe 2 0-8-0 Lima Loco. Wks. 
Guayaquil-& Quito (Brazil) ... 2 2-8-0 Baldwin Loco. Wks. 
New Orleans Public Belt ...... 3 900-hp. Diesel-elec. Baldwin Loco. Wks. 
ME De sek iche wae eee 9 4-6-6-4 American Loco. Co. 
Union Pac. weet ceeeceseseecues 25 4-6-6-4 American Loco. Co. 
. Locomotive InguiRiEs 
Aluminum Co. of America ..... 1 ESTE Me See, ye CRY WP Hy eee aA ee 
RUE Sg CCS ria ss ches ecaee i Re rh eienue cvgmins Wa Ciolglea of 
eee oy eee ae I 0 2 al or nip ite 7 ae hg oe 
FreicHt Car Orpers 
Road No. of cars Type of car Builder 
MN Salas hac ins ven-oses a cae 1,500: Gondolas. Bethlehem Steel Co. 
a S 4 Sear rerr 200 70-ton hoppers Pullman-Std. Car Mfg. Co. 
TRinels Central .......ccccsces 500 Auto. box Pullman-Std. Car Mfg. Co. 
500 Auto. box American Car & Fdry. Co. 
800 Auto. box Gen. American Trans. Corp. 
300 ~=Refrigerator Gen. American Trans. Corp. 
500 Hopper Pressed Steel Car Co. 
‘ $00 Hopper - = Car Co. 
ee os orce sc ao snebienn 100 50-ton mill type gondolas t. Vernon Car Mfg. Co. 
50 50-ton flat Mt. Vernon Car Mfg. Co. 
i Bae Oe ee: oe ceied) ae | 
250 Hopper Company shops 
20 Caboose | 
Freicut Car Ingurries 
PL ee Pisa hedarenecca cece ee I rh ae winged we Siem dihew slabinn ae 
Se Oe Sr ec iener gee a dete 
te MEE ht be Sake Pe ee 
Dts oe 8 ae a ae 
rt Se SSS ee gn ae Tay eset os 9 
Reo? NS eer SUR eee ahr Se Sr eT Re wen 3m hs Pee cio ware 
North American Car Corp. .... 200 40-ton refrigerator  .........................., 
MN ME SG adn nec ees ey REESE etn a oa i epg 
250 70-ton gondolas 
500 50-ton flat 
500 50-ton box 
Passencer Car Orpers 
Road No. of cars Type of car Builder 
3 
Bangor & Aroostook .......... : | tage gow | on. Pullman-Std. Car Mfg. Co. 
Passencer Car Inguiries 
DM TU cuudboevcteesces 10 Chair 


aes 


31,200 of these cars will be 52 ft. 6 in. lomg inside and 300 will be 65 ft. 6 in. long. 
small kitchen for buffet service. 


* Three of the coaches will be arranged with a 





spent on each locomotive and $1,200 on 
each coal car; a total repair bill of $240,- 
000, one-half of which will represent labor 
costs, the remainder being for material. 
The Grand Trunk-Canadian National re- 
pair work is in addition to the regular 
Central Vermont work at the St. Albans 
shops. The Grand Trunk-Canadian Na- 
tional plans to air-condition, completely, 
trains operating over the Grand Trunk 
through local cities and eastern Canada. 

Missouri-Kansas-Texas.— The M-K-T 
will spend approximately $5,000,000 for 
1,279 freight and passenger cars, inquiry 
for which was reported in the January is- 
sue of the Railway Mechanical Engineer, 
and $10,000,000 for track and equipment 
maintenance. Locomotive shops at Waco, 
Texas, and Parsons, Kan., are now work- 
ing with full-time crews on an extensive 
motive power repair and rebuilding pro- 
gram. 

New York, New Haven & Hartford— 
The trustees of this road on January 15 
filed a petition in the United States Dis- 
trict Court requesting authority to acquire 
50 additional light-weight air-conditioned 
passenger coaches of the very latest type, 
and 5 modern cafeteria cars. The road 
recently placed in service substantially all 
of the 50 passenger cars authorized last 
March, but increased passenger traffic now 
requires additional coaches. The cost of 
the new coaches is estimated at $40,000 
each, and of the cafeteria cars $45,000 
each, to be financed in part by payments of 
cash and by means of an equipment trust. 


P. R. R. to Electrify to 
Harrisburg, Pa. 


Tue board of directors of the Pennsyl- 
vania, on January 27, authorized comple- 
tion of the electrification of its lines for 
both passenger and freight service east of 
Harrisburg, Pa. 

The chief parts of lines in the new elec- 
trification are the main line from Paoli, 
Pa., just west of Philadelphia, through 
Lancaster to Harrisburg; the low-grade 
freight line from Morrisville, Pa., near 
Trenton, N. J., via Columbia to Enola 
yard, near Harrisburg; the freight line 
from Columbia, Pa., following the course 
of the Susquehanna river to Perryville, 
Md., and the freight line from Monmouth 
Junction, N. J., to South Amboy, with the 
necessary yards, connecting branches and 
equipment. It will require about 18 months 
to complete the new work. The financing 
will be provided through a proposed $52,- 
670,700 bond issue. The large freight and 
passenger yards at Harrisburg, Enola and 
South Amboy will be electrified to permit 
the movement of  electrically-operated 
trains in and out of the yards and sta- 
tions at these places. Additional yard 
electrification will also be installed at 
Philadelphia and Perryville. The com- 
pany’s announcement states that the new 
work will involve the electrification of 315 
miles of line and 773 miles of track, and 
upon its completion, the Pennsylvania will 
have 2,677 miles of electrified trackage, 
or 41. per cent of the total electrically-opet- 
ated standard railroad track in the United 
States. 

(Turn to next left-hand page) 
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James A. Cook, general sales agent of 
the Standard Forgings Corporation, Chi- 
cago, has been appointed vice-president, 
sales department. 


Tue Cuicaco RattwAy EQuiPpMENT 
Company, Chicago, has moved its office at 
New York City from 90 West Broadway 
to 230 Park avenue. 


C. W. MERRIKEN has been appointed di- 
rector of sales of the asphalt division of 
the Continental Paint & Varnish Com- 
pany, Chicago. 


E. A. TuRNeER, vice-president of the 
Standard Stoker Company, Inc., has been 
appointed vice-president and general man- 
ager in charge of operations, with head- 
quarters at New York. 


Davin S. YouNGHOLM, vice-president of 


the Westinghouse Lamp Company has been 


elected vice-president of the Westinghouse 
Electric & Manufacturing Company. Mr. 
Youngholm’s headquarters are at New 
York. 


R. L. Sater, superintendent of the 
Sayre, Pa., plant of the Southern Wheel 
Company, has been appointed chief inspec- 
tor of the Association of Manufacturers 
of Chilled Car Wheels, with headquarters 
at Chicago. 


THe WortTHINGTON Pump & MACHIN- 
ERY CorPORATION, Harrison, N. J., has ab- 
sorbed its subsidiary, the Carbondale Ma- 
chine Corporation. Carbondale organiza- 
tion products, and sales activities, will be 
continued as a division of Worthington. 


Freperick W. Lucut has been appoint- 
ed to the engineering staff of the Carboloy 
Company, Detroit, Mich. Mr. Lucht was 
formerly with the McCrosky Tool Cor- 
poration at Meadville, Pa., and prior to 
that was with the Goddard & Goddard 
Tool Company, Detroit. 


Currrorp L. SHEEN, sales representative 
of the American Locomotive Company at 
St. Louis, Mo., has been appointed tech- 
nical assistant to the vice-president, with 
headquarters in New York. William F. 
Lewis succeeds Mr. Sheen as sales repre- 
sentative at St. Louis. 


Tue NortHwest MacnesiIrE CoMPANY 
has appointed The Celotex Corporation, 
Chicago, exclusive sales agent for Ther- 
max structural insulation and Absorbex 
acoustical corrective. R. E. Bennett, of 
the Thermax Division of The Northwest 
Magnesite Company, is now connected 
with The Celotex Corporation. 


H. I. Dunpeny and J. H. Van Moss 
have been appointed assistant vice-presi- 
dents in the sales division of the Ameri- 
can Car and Foundry Company, with head- 
quarters at New York; W. L. Richeson, 
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Supply Trade Notes 


previously in charge of sales in the Cleve- 
land, Ohio, district, has been appointed 
manager of sales with headquarters at 
New York, and R. A. Williams has been 
appointed district sales manager in charge 
of the Cleveland district. 


L. E. Cartson has been appointed dis- 
trict engineer for the southeastern district 
of the Westinghouse Air Brake Company 
with headquarters at Washington, D. C. 
Mr. Carlson was graduated from the Uni- 
versity of Washington, Seattle, Wash., in 
the class of 1926, in mechanical engineer- 
ing, after which he became an apprentice 
at the Wilmerding plant, and subsequently 
served in various capacities in the engi- 
neering department as a test division en- 
gineer. 


Pierce T. Wetter, who for ten years 
has supervised the technical professional 
divisions of the American Society of Me- 
chanical Engineers, has resigned to become 
executive vice-president of American Cut- 
ting Alloys, Inc., 500 Fifth avenue, New 
York. Mr. Wetter will have charge of 
the company’s development in the manu- 
facture and sale of cemented carbide ti- 
tanium tips and cutting tools, particularly 
for the cutting of steel at high speeds. He 
also becomes vice-president and assistant 
treasurer of the American Electro Metal 
Corporation of Lewiston, Maine, manu- 
facturers of molybdenum and _ tungsten 
products. 


W. L. Lentz, engineer of motive power 
of the New York Central System, has re- 
signed to become associated with the 
Standard Stoker Company, Inc., as as- 
sistant to F. P. Roesch, vice-president, in 
the capacity of sales manager, with head- 
quarters at New York. Mr. Lentz was 





W. L. Lentz 


born on January 29, 1895, at Jersey Shore, 
Pa., where he was educated in the public 
schools. He completed an International 
Correspondence School course in mechan- 
ical engineering, and during the, years 1917 
and 1918 attended military schools at Cor- 
nell University and Fort Sill, becoming a 
commissioned lieutenant .in the Aviation 





Corps and instructing cadets in that branch 
of the service. He entered the service of 
the New York Central in May, 1913, and, 
after completing an apprentice course in 
the locomotive shops, was subsequently as- 
signed to road test work. In 1919 he was 
appointed apprentice instructor in the loco- 
motive and car shops at West Albany, 
N. Y., and in May, 1920, was transferred 
to the equipment engineering department 
of the N. Y. C. at New York, successively 
occupying the positions of designer, travel- 
ing inspector, assistant engineer of motive 
power, and engineer of motive power. 


THE INTERNATIONAL NICKEL CoMPANY 
has concluded a license for the United 
States and Foreign countries to make, use 
and sell under Armstrong Patents Nos. 
1,997,538 and 2,044,742 clad products, 
plates, sheets, etc., using the electrolytic 
iron bonding or welding process which 
has been used by the Latrobe Electric 
Steel Company for the past few years 
and more recently by the Jessop Steel 
Company. 


THE CARNEGIE-ILLINOIS STEEL CorPorRA- 
TION, Joliet, Ill., has transferred its plant 
and property to the American Steel & 
Wire Company, the property included be- 
ing the splice bar mills, spike mills, mer- 
chant mills, and bolt and nut factory. Two 
blast furnaces and the coke plant will be 
retained by Carnegie. With the exception 
of the blast furnaces and the coke plant, 
the operations formerly conducted by Car- 
negie will be under the management of 
the American Steel & Wire Company. Car- 
negie-Illinois will market the track acces- 
sories manufactured at the Joliet works as 
previously. 


EASTERN Raitway Supp.tes, Inc., 110 
East Forty-second street, New York, has 
been incorporated by Ralph W. Payne, 
Washington, D. C., and Stanley H. Smith, 
Cleveland, Ohio, to carry on a general 
railway supply business. Waldo E. Bug- 
bee, formerly associated with the Na- 
tional Lock Washer Company, has been 
appointed representative of the company. 
Messrs. Payne and Smith will continue to 
carry on their present business in Wash- 
ington and Cleveland, respectively. The 
Nordberg Manufacturing Company, Mil- 
waukee, Wis., has appointed the Eastern 
Railway Supplies, Inc., its representative. 


Joun H. Ropcer, who has been elected 
president of The Oxweld Railroad Serv- 
ice Company, Chicago, one of the units of 
the Union Carbide & Carbon Corporation, 
entered the railway supply business in New 
York in 1899 with the Standard Coupler 
Company. In 1911 he joined The Safety 
Car Heating & Lighting Company at Chi- 
cago, remaining with this organization 1/ 
years, serving successively as representa- 
tive, western manager, and vice-president 
in charge of the Chicago district, and sub- 
sequently, vice-president at New York. In 
1928 he resigned to become vice-president 


(Continued on next left-hand page) 
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To protect your locomotive performance be 
sure the replacement parts you use are as 
good as the original parts they replace. 
"Copied" parts are not—so why use them. 
Every device must go through a period of 
development—literally a prolonged test that 
defines design, and 
determines the mate- 
rials best suited for 
longservice—a period 
where manufacturing 


methods are worked out that insure inter- 
changeability and accurate fit. 

This experience can't be copied. Parts 
may appear the same, but they lack the 
background of knowledge and inherent 
value. For long, economical service and de- 
pendability of per- 
formance, specify 
Franklin Replacement 
parts for Franklin de- 
vices. 
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of The Oxweld Railroad Service Com- 
pany, Chicago, and in 1930 was made exec- 
utive vice-president, which position he held 
until his recent election as president. 


Obituary 


J. W. Savace, railway sales representa- 
tive of the DeVilbiss Company, Chicago, 
died in that city on December 31 of pneu- 
monia. 


Raymonp C. DupbLey, who retired as 
president of the Chicago Cleveland Car 
Roofing Company, Chicago, in 1925, died 
in that city on January 3 of heart failure. 
He had been connected with the railway 
supply business since 1906. 


Tueopore H. Goopnow, vice-president 
of the Camel Sales Company, Chicago, 
subsidiary of the Youngstown Steel Door 
Company, died in Oak Park, Ill., on Jan- 
uary 1 of pneumonia. Mr. Goodnow was 





E. L. JoHNson, assistant engineer of 
tests of the New York Central, has been 
appointed engineer of tests, with headquar- 
ters at New York, succeeding H. W. Faus. 


E. L. BacHMan, who has been appoint- 
ed general superintendent of motive power 
of the New York zone of the Pennsylva- 
nia, with headquarters at New York, as 
noted in the January issue, was born in 1881 





(C) Harris & Ewing 
E. L. Bachman 


at Coshocton, Ohio, and entered railroad 
service in 1902 in the Dennison, Ohio, 
shops of the Pennsylvania. After filling 
many positions in various shops and en- 
ginehouses he became master mechanic at 
Mingo Junction, Ohio, in 1926, and subse- 
quently served in the same capacity at 
Wellsville, Ohio, and Olean, N. Y. Mr. 
Bachman was appointed master mechanic 
of the Philadelphia division in June, 1929, 
and just recently became general superin- 
tendent of motive power of the N. Y. zone. 


Tuomas W. Demarest, who has been 
assigned to duty on the staff of the chief 
of motive power of the Pennsylvania at 









Theodore H. Goodnow 


born at Lathrop, Mo., on July 22, 1872, 
and entered railway service in 1890 with 


Personal Mention 


Philadelphia, Pa., as noted in the January 
issue, was born on March 18, 1868, at En- 
glewood, N. J., and is a graduate of Stev- 
ens Institute of Technology, Hoboken, N. 





T. W. Demarest 


J. He entered the service of the Pittsburgh, 
Cincinnati & St. Louis (now P.R.R.) on 
August 1, 1889, as a special apprentice at 
Columbus, Ohio. From August, 1891, to 
February, 1896, he was assistant to super- 
intendent motive power at Columbus, and 
from the latter date until February, 1897, 
assistant to master mechanic at Indian- 
apolis, Ind. He served as general fore- 
man locomotive department at Indianap- 
olis from February, 1897, to August, 1899; 
master mechanic at Logansport, Ind., from 
August, 1899, to January, 1900  superin- 
tendent motive power, from January, 1900, 
to July, 1903, all with the Pittsburgh, Cin- 
cinnati & St. Louis and its successor, the 
Pittsburgh, Cincinnati, Chicago & St. 
Louis (now Pennsylvania). He was super- 
intendent motive power, Northwest sys- 
tem, Pennsylvania Lines West of Pitts- 
burgh, at Ft. Wayne, Ind. from July, 
1903, until March, 1920, and from the lat- 
ter date until June, 1925, served as general 


the Lake Shore & Michigan Southern 
(now part of the New York Central) at 
the Norwalk, Ohio, shops. In 1906 he 
was promoted to master car builder, which 
position hé held until January, 1912, when 
he resigned to become general superinten- 
dent of the car shops of the Armour Car 
Lines. In August, 1912, he was appointed 
assistant superintendent and, subsequently, 
superintendent of the car department of 
the Chicago & North Western, which posi- 
tion he held until February, 1924, when he 
was elected vice-president of the Ryan Car 
Company. In September of that year he 
was elected vice-president of the Camel 
Sales Company. 


Howarp J. Evans, in charge of rail- 
road sales for The Lunkenheimer Com- 
pany, Cincinnati, Ohio, died on January 
5, at St. Petersburg, Florida, after an ill- 
mess of several weeks. Mr. Evans had 


been associated with The Lunkenheimer 
Company since 1900. 











superintendent motive power, Northwest- 
ern region, Pennsylvania System, at Chi- 
cago. Mr. Demarest became general super- 
intendent motive power of the Western 
region at Chicago in June, 1925, which 
position he was holding at the time of his 
transfer to Philadelphia. 


H. H. Haupt, who has been appointed 
general superintendent of motive power of 
the Central Region of the Pennsylvania, at 
Pittsburgh, Pa., as noted in the January is- 
sue, was born in Germany in 1892 and was 
educated at the Royal Wilhelms Gymna- 





H. H. Haupt 


sium at Cassel, Johns Hopkins University 
and the University of Pennsylvania. He 
entered railway service in 1911 as apret- 
tice in the Altoona machine shops of the 
Pennsylvania, during the summer n:onths, 
while continuing his college studies. !1 1916 
he was appointed motive power inspector 
and in November, 1917, became assistant 
master mechanic at Harrisburg. On Octo- 
ber 1, 1918, Mr. Haupt was promoted to the 
position of assistant engineer of tive 
power, with headquarters at Williamsport 
(Continued on next left-hand pce) 
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BOILER TUBES 
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From the day ELECTRUNITE Boiler 
Tubes were offered to industry, they 
have been sold with the idea that the 


_ user is the final judge — and more are 


being sold today than ever before. 


Read for yourself the judgment of users: 
Engineer of a brewing company: ‘Tubes 
better than any I have ever used.” 

Large implement manufacturer: ‘“Tubes are 
as fine as any I have ever seen.” 


Municipal lighting plant: ‘‘Saved three days 
in installation.” 


Processing plant: “ELECTRUNITE very 
satisfactory. Have bought it on every 
purchase since we started to use it.” 








Railroad: ‘*‘The best tubes the men ever 
rolled in.” 


Large hospital: ‘“‘Have had trouble previ- 
ously with blistering in fire row of water 
tube boilers, but no such trouble since 
ELECTRUNITE was installed.” 


Engineer of a rubber company: ‘“Tubes 
exceptionally clean.” 


ELECTRUNITE Boiler Tubes con- 
tinue to be sold with the user the 
final judge....If you are a user of 
boiler tubes, it will pay you—as it 
has other users—to investigate 
ELECTRUNITE. Write for information. 


SUBSIDIARY OF 


When writing Steel and Tubes for further information, please address Dept. RG 








Pa., where he remained until 1924, when 
he was appointed master mechanic at Wil- 
mington, Del. In May, 1928, the North- 
western division was created and Mr. 
Haupt was appointed superintendent of 
motive power of that division at Chicago. 
In October, 1929, he was appointed super- 
intendent of motive power of the North- 
ern division at Buffalo, N. Y., and in May, 
1932, became master mechanic of the Cen- 
tral division, at Buffalo. He was appointed 
superintendent of motive power of the 
Eastern and Central Pennsylvania divi- 
sions in November, 1933. 


G. T. Witson, former general equip- 
ment inspector (locomotives) of the New 
York Central, has been appointed automo- 
tive engineer, succeeding W. F. Collins. 


W. C. WarpwELt has been appointed as- 
sistant to assistant chief engineer motive 
power and rolling stock of the New York 
Central, succeeding to the duties of G. T. 
Wilson, former general equipment inspec- 
tor (locomotives). 


A. C. MELANSOoN, superintendent of the 
St. Malo shops of the Canadian National, 
has been appointed superintendent of mo- 
tive power and car equipment, Quebec dis- 
trict, succeeding H. W. Sharpe, who has 
retired. Mr. Melanson will continue to 
have jurisdiction over the St. Malo shops 
in addition to his new duties. 


A. K. GAttoway, who has been appoint- 
ed superintendent of motive power and 
rolling equipment of the Reading and the 
Central of New Jersey at Reading, Pa., 
as noted in the January issue, was born 





A. K. Galloway 


on October 1, 1885, at St. Thomas, Ont. 
He entered the service of the Baltimore 
& Ohio on November 1, 1914,-as master 
mechanic on the Baltimore division and 
in July, 1916, he was appointed district 
master mechanic of the Northwest dis- 
trict, being transferred in the same 
capacity to the Maryland district in Feb- 
ruary, 1917. Mr. Galloway served in the 
latter position until April, 1927, when he 
was appointed superintendent motive power 
of the Western lines of the Baltimore & 
Ohio, with headquarters at Cincinnati, 
Ohio, and subsequently he was transferred 
as superintendent motive power to the 
Eastern lines, with headquarters at Balti- 
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more. He was holding the latter position 
at the time of his appointment as super- 
intendent of motive power and rolling 
stock at Reading. 


W. F. CoLitns, automotive engineer of 
the New York Central, has been appointed 
assistant engineer of tests, succeeding E. 
L. Johnson. 


CHartes A. Git, who has been ap- 
pointed general manager of the Reading 
and the Central of New Jersey at Read- 
ing, Pa., as noted in the January issue, en- 
tered the service of the Baltimore & Ohio 
in 1896 as a call boy in the motive power: 
department, later becoming a machinist in 





Charles A. Gill 


the Mount Clare (Baltimore) shops of 
the same company. In the years following 
he acquired a varied experience as me- 
chanic, general foreman, master mechanic 
and general master mechanic. On Febru- 
ary 1, 1917, he was appointed superin- 
tendent of motive power of the Eastern 
lines of the Baltimore & Ohio, remaining 
in that position until February 10, 1931, 
when he accepted from the Soviet govern- 
ment a one-year appointment as chief con- 
sulting engineer of the railway systems of 
the Union of Soviet Socialist Republics. 
In that capacity he aided in the develop- 
ment of motive power and other equipment 
problems of the Soviet system, and also 
advised in the expenditure of the 1931 
Russian railroad budget, amounting to $1,- 
700,000,000 and covering some 60,000 miles 
of line. Mr. Gill’s first position upon his 
return from Russia early in 1932 was as- 
sistant to chief motive power and equip- 
ment of the Baltimore & Ohio. He be- 
came special representative of the Read- 
ing later in 1932 and in September of the 
same year was appointed superintendent 
motive power and rolling equipment of the 
Reading Company. His jurisdiction was 
extended to include the Central of New 
Jersey on September 1, 1933. He now be- 
comes general manager of the companies. 


H. W. SHARPE, superintendent of motive 
power and car equipment of the Quebec 
district of the Canadian National, has re- 
tired. Mr. Sharpe was born on December 
6, 1869, at Campbellton, N. B. He entered 
railroad service in September, 1883, as a 
messenger of the Intercolonial Railway 
(now Canadian National) at Campbellton. 





He became a helper in the mechanical 
shops of the Intercolonial at Campbellton 
in August, 1884; locomotive fireman in 
that city in November, 1886, and locomo- 
tive engineer at Levis, Que., in February, 
1890. Mr. Sharpe served as division mas- 
ter mechanic of the Intercolonial succes- 
sively at Riviere du Loup, Que., and Levis 
from November, 1912, to December, 1918, 
when he became district master mechanic 
of the Canadian National at Quebec, Que. 
On March 1, 1923, he was appointed su- 
perintendent of motive power and car 
equipment at Quebec. 


H. W. Faus, engineer of tests of the 
New York Central System, with head- 
quarters at New York, has been appointed 
engineer of motive power, succeeding W. 
L. Lentz, who has resigned. Mr. Faus 
was born on July 28, 1886, at Munsey Val- 
ley, Pa. He was graduated from Syra- 
cuse University in 1910 with a degree in 
civil engineering. He began his business 
career in 1901 in the office of-the Lehigh 
Valley Coal Company at Snow Shoe, Pa. 
serving with this firm until 1904. During 
the summer of 1905 he worked as colliery 
clerk with the Pennsylvania Coal & Coke 
Company at Hastings, Pa. Mr. Faus en- 
tered railroad service in 1910 and served 
until 1912 as rodman, leveler, transitman, 
bridge inspector and bridge engineer with 
the Canadian Northern (now C. N. R) 
in Ontario and British Columbia. From 
1912 to 1915 he was resident engineer of 
the Kettle Valley (C. P. R. system) at 
Hope, B. C., and Penticton, B. C., and 
from 1915 to 1917 was special engineer 
of the New York Central Lines at New 
York. He served successively as office 





H. W. Faus 


engineer, plant engineer, resident engineer 
and chief administrative officer for the 
U. S. Shipping Board Emergency Fleet 
Corporation, Bristol, Pa., from 1917 to 
1923. From 1923 to 1926 he was special 
engineer and engineer materials and equip- 
ment tests with the New York Central. 
In 1926 he became engineer of tests. 


Master Mechanics and 


Road Foremen 


J. C. Harris, master mechanic of the 
Southern Pacific at El Paso, Tex., has 
retired. 

(Continued on next left-hand page) 
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GRIP NUT COMPANY’S 
4 POINT BRAKE BEAM SAFETY SUPPORTS 


Time Tried Service Proved 





LOWEST FIRST COST | 
REDUCES LABOR COST OF APPLICATION 


REDUCES LABOR COSTS OF BRAKE BEAM 
CHANGES 


REDUCES MAINTENANCE COSTS 





Made both for the conventional type of trucks 
equipped WITH SPRING PLANKS and the later 
design SPRING-PLANK-LESS TRUCKS. 


Specify Grip Nut Company Brake Beam Safety 


Supports on your new car and rebuilding programs. 


GRIP NUT COMPANY 


5917 South Western Chicago, Illinois 
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J. L. Cato has been appointed master 
mechanic of the Southern Pacific Lines 
in Texas and Louisiana, with headquarters 
at El Paso, Tex., succeeding J. C. Harris. 


H: C. Wyatt, formerly a foreman at 
the Iaeger, W. Va., shop of the Norfolk & 
Western, has been promoted to the posi- 
tion of assistant road foreman of engines, 
Pocahontas division. 


C. P. Brarr, a draftsman in the office of 
the mechanical engineer of the Norfolk & 
Western at Roanoke, Va., has been trans- 
ferred to the Radford division as assistant 
road foreman of engines. 


J. S. Bet, assistant enginehouse fore- 
man on the Philadelphia Terminal division 
of the Pennsylvania, has been appointed 
assistant master mechanic of the Colum- 
bus, Cincinnati and Toledo divisions, with 
headquarters at Columbus, Ohio. 


Etmer A. KuHNn, master mechanic of 
the Canadian division of the Pere Mar- 
quette at St. Thomas, Ont., has been trans- 
ferred to Saginaw, Mich., as master me- 
chanic of the Saginaw district. 


M. L. Crawrorp, master mechanic of the 
St. Louis-San Francisco at Sherman, Tex., 
has been transferred to Springfield, Mo., 
to succeed J. L. Harvey, who has resigned. 


H. REeEs, master mechanic of the West- 
ern lines of the Baltimore & Ohio at 
Akron, Ohio, has been appointed district 
master mechanic with headquarters at Cin- 
cinnati, Ohio, succeeding E. J. McSweeney. 


Watter F. Harrts, general foreman of 
the Akron and Chicago divisions of the 
Baltimore & Ohio at Willard, Ohio, has 
been appointed division master mechanic, 
with headquarters at Akron, Ohio. Mr. 
Harris was born at Cannelsburg, Ind., on 
January 20, 1884, and attended public 
school at Washington, Ind. He became 
a machinist apprentice in the employ of 
the Baltimore & Ohio at Washington, Ind., 
on November 6, 1900; machinist at Wash- 
ington on November 6, 1904; general fore- 
man at Seymour, Ind., on October 6, 1909; 
general foreman at Washington on Sep- 
tember 20, 1914; master mechanic at Flora, 
Iil., on July 16, 1916; district motive pow- 
er inspector on March 1, 1919, and master 
mechanic at Willard, Ohio, on February 
21, 1927. On February 1, 1933, with the 
consolidation of the Akron and Chicago 
divisions, Mr. Harris became general fore- 
man at Willard. 


Shop and Enginehouse 


J. P. Becker, general locomotive inspec- 
tor of the Chicago, Great Western at Oel- 
wein, Iowa, has been appointed general 
locomotive and boiler inspector. 


H. B. Rosrnson, gang leader of the 
Norfolk & Western at Crewe, Va., has 
been promoted to the position of foreman 
at the Iaeger, W. Va., shop. 


Purchasing and Stores 


A. C, Jounson, district storekeeper of 
the Como store of the Northern Pacific 
at St. Paul, Minn., has been transferred to 
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South Tacoma, Wash., replacing H. A. 
Humes, deceased. 


K. H. Super has been appointed pur- 
chasing agent of the Akron, Canton & 
Youngstown and the Northern Ohio, with 
headquarters at Akron, Ohio. 


Obituary 


WIittarp KELts, formerly general super- 
intendent motive power of the Atlantic 
Coast Line, died suddenly of heart disease 
at his home in Wilmington, N. C., on Jan- 
uary 18. Mr. Kells was born in Dennison, 
Ohio, on February 4, 1868. He was edu- 
cated in the public schools of Cleveland, 
Ohio, and on March 1, 1888, entered rail- 
road service as a machinist apprentice on 





Willard Kells 


the Erie at Susquehanna, Pa. After serv- 
ing his full apprenticeship he: rose through 
various positions to become master me- 
chanic at Cleveland, Ohio; Lima, Ohio; 
Huntington, Ind., and Meadville, Pa: For 
a short time he was assistant master car 
builder of the Union Tank Line at New 
York, and from April, 1899, to December, 
1910, was master mechanic of the Lehigh 
Valley successively at Auburn, N. C.; 
Sayre, Pa., and Buffalo, N. Y. In De- 
cember, 1910, he became assistant to gen- 
eral superintendent motive power of the 
Atlantic Coast Line at Wilmington, N. C. 
From 1911 to 1918 he was assistant gen- 
eral superintendent motive power, and 
from 1918 to 1920 general superintendent 
motive power. Because of failing health, 
he relinquished many of his duties and was 
superintendent motive power until his res- 
ignation in October, 1923. 


F. D. CAMPBELL, assistant superinten- 
dent, car department, Chicago, Milwaukee, 
St. Paul & Pacific, Tacoma, Wash., died 
at Tacoma on December 14, 1936. Mr. 
Campbell was born in Prairie du Chien, 
Wis., April 10, 1863, and entered Milwau- 
kee Road service in 1879 at Farmington, 
Minn. In 1882 he went with the car de- 
partment as a bridge and building car- 
penter and cabinet maker. In 1892 he was 
coach yard foreman at Minneapolis, and 
in 1893 became car foreman at Aberdeen, 
S. D., where he remained until 1907, when 
he went to Lines West as general fore- 
man. In 1917, he was appointed assistant 
superintendent. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Beaver Pipe Toots.—Catalog No. 37, 
issued by Beaver Pipe Tools, 330-770 Dana 
Ave., Warren, Ohio, includes 40 new and 
18 improved Beaver items brought out 
since 1929. 


ELesco EguipMENT.—The new Elesco 
equipped passenger locomotives for the 
Canadian National Railways are featured 
in the four page bulletin issued by The 
Superheater Company, 60 East Forty-sec- 
ond street, New York. 


THREADING EQuipMENT.—The entire 
line of Oster-Williams pipe and bolt thread- 
ing equipment and welding equipment is 
illustrated and described in the catalog 
of the Oster Manufacturing Co., 2087 
East Sixty-First Place, Cleveland, Ohio. 


Arrco ACETYLENE.—In a 12-page book- 
let the Air Reduction Sales Company, 60 
East Forty-Second street, New York, pre- 
sents the story of acetylene vs. various 
other fuel gases—its history, heating, effi- 
ciency and B.t.u. heat values, etc. 


Diese Encrnes.—The Cooper-Bessemer 
Corporation, Mt. Vernon, Ohio, has re- 
leased a bulletin describing their Type 
GN Diesel, built in three, four, six and 
eight cylinders and rated at 50 to 58 hp. 
per cylinder. Powering Diesel railway 
locomotives is listed among the major 
applications of the Type GN Diesels. 


“FINISHES FOR ALUMINUM.”—The Alu- 
minum Company of America, Pittsburgh, 
Pa., has prepared this spiral-bound booklet 
to assist the users of aluminum in solving 
their finishing problems. The discussions 
cover the characteristics of aluminum, me- 
chanical finishes, chemical dip finishes, 
electrolytic oxide finishes, electroplating on 
aluminum, “Alclad” products, and paint, 
lacquer and enamel finishes. 


SytpHon Controt.—The Fulton Syl- 
phon Company, Drexel building, Phila- 
delphia, Pa., has issued two 4-page bul- 
letins descriptive of the Sylphon control 
of passenger-car heating and the Sylphon 
control on ice-activated cars. The ar- 
rangements of the modulating temperature 
control and the automatic differential con- 
trol, respectively, on these installations are 
shown diagrammatically. 


VALvEs AND Firtincs.—Standard Mark- 
ing.—A new edition of the “MSS Stand- 
ard Practice,” SP-25, covering MSS 
standard marking system for valves, fit- 
tings, flanges and unions has been issued 
by the Manufacturers Standardization So- 
ciety of the Valve and Fittings Industry, 
420 Lexington avenue, New York. A 
number of tables definitely outlining the 
standard method of applying uriform 
markings to a wide variety of products 
more specifically visualize the g°neral 
rules. The price of this edition ‘s 50 
cents. 
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